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RADIOLOGICAL SURVEY 
OF BUILDING 001 

ENERGY SYSTEMS GROUP, HEADQUARTERS 
' ROCKWELL INTERNATIONAL 

CANOGA PARK, CALIFORNIA 

INTRODUCTION 

The headquarters of Energy Systems Group, Rockwell International, is 

located at 8900 DeSoto Avenue, Canoga Park, California. Building 001 and 

several small adjacent areas at this site were used for fabrication of 

enriched (2-93%) uranium fuel elements. These areas have been decontaminated - 
to permit their release from the Nuclear Regulatory Commission (NRC) Special 

Nuclear Materials License. Decontamination and decommissioning activities 

were performed in three separate phases: Phase I, including Regions IA and IB 

of Building 001, loading docks, a second floor office area, and part of the 

mezzanine; Phase XI, including Region IIB of Building 001 and part of the 

mezzanine, and; Phase 111, including Regions IIA and I11 of Building 001, the 

remaining areas in the mezzanine, the roof of Building 001, several outside 

equipment storage yards, and Building 131. These activities are documented by 

Rockwell International in three separate reports. 1- 3 

Decontamination efforts included the removal of several drain lines and 

the surrounding soil; decontamination and removal of several walls, 

partitions, and portions of the ventilation system; and cleaning of surface 

contamination from 'floors, walls, and overhead surfaces. Region V of the NRC 

sampled and analyzed soil in the trenches created during removal of the drain 

lines. Following a determination that radionuclide concentrations in trench 

soil were within acceptable levels, the trenchs were backfilled and covered 

with concrete. 

- 
At the request of the NRC Division of Fuel Cycle and Material Safety and 

the Region V Off ice of Inspection and Enforcement, the Radiological Site 

Assessment Program of Oak Ridge Associated Universities (ORAU), Oak Ridge, 

Tennessee, conducted confirmatory radiological surveys following each of the 

three phases of decontamination: Phase 1, May 23-June 3, 1983; Phase 11, 



September 14-22, 1983 and; Phase 111, December 5-21, 1983. This r epor t  

descr ibes  the  procedures and f indings  of those surveys. 

S  ITE DESCRIPTION 

The headquarters  f o r  Energy Systems Group, Rockwell I n t e r n a t i o n a l ,  i s  

loca ted  a t  8900 DeSoto Avenue, Canoga Park, C a l i f o r n i a  ( r e f e r  t o  Figure 1) .  

The s i t e  inc ludes :  four  main bui ld ings  (Building 001-004), s e v e r a l  smal le r  

support  bu i ld ings ,  and, a  number of equipment s to rage  yards ( r e f e r  t o  

Figure 2). 
I 

Fuel element production was performed i n  t h e  l a r g e s t  bu i ld ing ,  

Building 001, which has a  f l o o r  space of approximately 10,000 m2. The major 

por t ion  of the  bui ld ing is occupied by a  h igh  bay a r e a  (approximately 8  m i n  

h e i g h t ) ;  however, t h e r e  a r e  two f l o o r s  i n  t h e  western q u a r t e r  of the  

building.  Equipment has been removed from most f i r s t  f l o o r  a reas  wi th  t h e  

exception of the  machine shop (room llN-96), some abandoned c leaning tanks 

(room llD-04C), and the  overhead l i g h t i n g ,  piping,  and comfort v e n t i l a t i o n  

sys  tems found throughout the  f a c i l i t y  . The second f l o o r  inc ludes  an occupied 

off i c e  a r e a  and a s e r v i c e s  mezzanine. The l a t t e r  conta ins  miscellaneous 

equipment f o r  t h e  v e n t i l a t i o n  and a i r  condi t idning systems . Extending along 

most of the south  s i d e  of the  bui ld ing is a  concre te  loading dock which 

includes  s e v e r a l  p a r t i a l l y  enclosed a reas  and a  small o f f i c e .  On t h e  nor th  

s i d e  of Building 001 a r e  small a reas ,  c o l l e c t i v e l y  designated i n  t h i s  r e p o r t  

a s  Y1 .  Some of these  had been used f o r  t h e  temporary s to rage  of waste and 

include s e v e r a l  waste water  holding p i t s .  

J u s t  e a s t  of Building 001 a r e  s to rage  yards,  507, 508, and 511, 

designated i n  t h i s  r epor t  as  Y2, Y3, and Y4, r espec t ive ly  ( r e f e r  t o  

Figure 2) .  These had been used f o r  t h e  s to rage  of shipping con ta ine rs  and 

waste packages, al though most r e c e n t l y  Y2 and Y3 have been used f o r  

miscellaneous i n d u s t r i a l  s t o r a g e  and a  spray pa in t  booth, r e spec t ive ly .  

Nei ther  of these  recent  uses have involved rad ioac t ive  mate r i a l .  

A long narrow support bui ld ing,  Building 131, is  loca ted  j u s t  w e s t  of 

Y4. It c o n s i s t s  of two enclosed s e c t i o n s  separa ted  by an open caged area .  



The enclosed a rea ,  occupying the  southern por t ion  of the bui ld ing,  was used 

f o r  s o l i d i f i c a t i o n  of l i q u i d  wastes. Neither  of the  o the r  two a reas  of t h e  

bu i ld ing  housed opera t ions  involving r a d i o a c t i v e  mate r i a l .  The a r e a  

surrounding Building 131 t o  a d i s t ance  of 3 m is  designated Y 5  i n  t h i s  r epor t .  

The a reas  i n  Building 001, included i n  Phases I, 11, and 111, a r e  

i n d i c a t e d  i n  Figure 3. Figures 4 ,  5 ,  and 6 i n d i c a t e  t h e  roomlarea 

des ignat ions .  

SURVEY PROCEDURES 

Objective 

The survey o b j e c t i v e  was t o  v e r i f y  t h e  l i c e n s e e ' s  survey r e s u l t s  by 

measuring d i r e c t  r a d i a t i o n  and su r face  contamination l e v e l s  and comparing t h e  

r e s u l t s  with the  l i c e n s e e ' s  da ta  and the  appropr ia te  NRC guidel ines .  

Plan - 

Survey plans and procedures t o  achieve t h i s  o b j e c t i v e  were developed i n  

accordance with guidance presented i n  W R E G / C R - ~ O ~ ~ .  ' That document s p e c i f i e s  

t a i l o r i n g  the  survey t o  the  s i te ,  based on f a c t o r s  such a s  the  s i te 's  

r a d i o l o g i c a l  h i s t o r y ,  r e l a t i v e  p o t e n t i a l  hazards of the r e s i d u a l  contaminants, 

and f ind ings  as the  survey progresses.  Confirmation of 0.1% t o  10% of the  

l i c e n s e e ' s  r e s u l t s  is recomended. The f r a c t i o n  of the  g r i d  blocks, s e l e c t e d  

f o r  contamination measurements, the re fo re  var ied  among the  t h r e e  survey phases 

and, i n  some cases,  among s p e c i f i c  areas  wi th in  each survey phase. The survey 

plans included the  fol lowing a c t i v i t i e s :  

I. Phase I: Building 001, Regions 1A and 1B 

a. A 3 m g r i d  system was e s t a b l i s h e d  f o r  survey reference  (Figure 7). 

b. A 100% beta-gamma scan of the  f l o o r  and lower wal ls  (up t o  2 m), 

excluding the  o f f i c e  a r e a  on the  second f l o o r ,  was conducted. 



c. To ta l  and removable alpha and beta-gamma contamination was measured 

on 11% of the f l o o r  g r i d  blocks, 5% of the  g r i d  blocks on the  lower 

wa l l s ,  and approximately 2.5% of a l l  ungridded a reas ,  i .e .  upper 

wal ls ,  c e i l i n g s ,  mezzanine, and stairways.  Measurements were a l s o  

performed a t  39 loca t ions  i n  the  loading dock area  ( see  Figure 8). 

d. Beta-gamma scans and measurements of removable contamination were 

performed on the  exposed upper wa l l s  of four  p i t s  i n  t h e  southeas t  

corner of Building 001. These p i t s ,  o r i g i n a l l y  9 t o  13 m deep, had 

been f i l l e d  with sand and sludge t o  0.6 t o  0.9 m below f l o o r  l eve l .  

e.  Beta-gamma and gamma scans of remaining f l o o r  d ra ins  and piping were 

conducted . 
f .  Gamma exposure r a t e s  a t  1 m above the  f l o o r  su r face  were measured 

throughout t h e  a reas  included i n  t h i s  phase. 

11. Phase 11: Building 001, Region 1 1 B  

a. A 3 m g r i d  system was e s t a b l i s h e d  f o r  survey reference  ( ~ i g u r e  9) .  

b. A 100% beta-gamma scan was conducted on the  f l o o r  and lower wa l l s .  

Accessible a reas  on equipment, piping,  vent systems, etc. ,  were 

a l s o  scanned. 

c. T o t a l  and removable alpha and beta-gamma contamination was measured 

on approximately 11% of the  g r i d  blocks on the  f l o o r ,  wal ls ,  and 

c e i l i n g .  I n  t h e  mezzanine a rea ,  35 measurements were performed a t  

s e l e c t e d  loca t ions  ( see  Figure 10). 

d. Beta-gamma and gamma scans of remaining f l o o r  d ra ins  and piping were 

conducted. 

e .  Gamma exposure r a t e s  a t  1 m above the  f l o o r  su r face  were measured 

throughout the  a reas  included i n  t h i s  phase. 

111. Phase 111: Building 001, Buidling 131; Regions 11A and 111; and S to rage  

Yards Y2, Y3, and Y4. 

a. Three meter g r i d  systems w e r e  e s t a b l i s h e d  on the  ground f l o o r s  of 

Buildings 001 and 131 f o r  survey reference  (Figures 11 and 1 2 ) .  



b. A 100% beta-gamma scan of the  f l o o r s  and lower wa l l s  (up t o  2 m) 

inBuildings 001 and 131, s to rage  yards Y2, Y3, and Y4 the  yards 

immediately nor th  of Building 001 (Yl) ,  and a l l  a reas  wi th in  3 m of 

Building 131 (Y5) w a s  conducted. Beta-gamma scans were performed a t  

2-5 m i n t e r v a l s  on upper walls, c e i l i n g s ,  equipment, piping,  

ductwork, e tc . ,  and the  roof of Building 001. 

c. T o t a l  and removable alpha and beta-gamma contamination was measured 

on approximately 10% of the  g r i d  blocks surveyed by the  l i censee ,  4% 

of the  remaining g r i d  blocks on the  f l o o r  and lower wa l l s ,  and 1% of 

the  g r i d  blocks on t h e  upper w a l l s  and c e i l i n g s .  Exceptions 

included a reas  i n  Buildings 001 and 131 where unencapsulated 

r a d i o a c t i v e  mate r i a l  had been handled, a reas  where the  l i c e n s e e ' s  

i n i t i a l  survey had i d e n t i f i e d  s u r f a c e  contamination r e q u i r i n g  

cleanup, and a reas  of e l eva ted  r a d i a t i o n  l e v e l s  i d e n t i f i e d  i n  t h e  

present  survey ( s e e  Figure 13). I n  these  a reas ,  a t  the  reques t  of 

NRC Region V personnel,  d i r e c t  and removable contamination were 

performed i n  50% of t h e  g r i d  blocks. Measurements were a l s o  

performed i n  the  mezzanine, on the  roof ,  and i n  s t o r a g e  yards Y 1  - 
Y5 a t  50, 51, and 84 s e l e c t e d  loca t ions ,  r e spec t ive ly  ( see  Figures 

14-17). 

d. Beta-gamma and gamma scans of remaining f l o o r  d r a i n s  and piping were 

conducted. 

e. Gamma exposure r a t e s  a t  1 m above the  f l o o r  su r face  were measured 

throughout the  a reas  included i n  t h i s  phase. 
- 

Procedures 

Gridding 

I n  each of the  th ree  survey phases, an alphanumeric g r i d  system was 

e s t a b l i s h e d  on the  f l o o r .  The g r i d  o r i g i n  was i n  the  nor theas t  corner wi th  

the  e a s t  wa l l  forming the  "0" l i n e  and the  nor th  wal l  forming the  "A" l i n e .  

Grid i n t e r v a l s  were 3 meters. Measurements on the  wa l l s  and c e i l i n g s  were 

referenced t o  the  f l o o r  g r ids .  



Measurements performed on ungridded surf  aces were assigned an 

alphanumeric code and the loca t ions  were referenced t o  p e r t i n e n t  s u r f a c e  

landmarks. 

Measurement of Di rec t  Radiat ion and Removable Contamination 

Beta-gamma scans were performed using t h i n r i n d o w  (1.5-2.0 mg/cm2) 

"pancake" G-M d e t e c t o r s  and ratemeters wi th  audible  i n d i c a t o r s .  Detectors  

were passed slowly over the  su r face  of the  f l o o r ,  wal l ,  c e i l i n g  or  piece of 

equipment being scanned. Typical  scanning r a t e s  ranged from 10 t o  20 cm/s. 

Locations of e leva ted  d i r e c t  r a d i a t i o n  were i d e n t i f i e d  f o r  f u r t h e r  

measurements and poss ib le  decontamination. Figures 18, 19, 20, and 21 

i n d i c a t e  the  loca t ions  of e leva ted  d i r e c t  r a d i a t i o n  noted i n  Phases I, 11, and 

111. 

One meter square a reas  were chosen a t  random on the  f l o o r s ,  wal ls ,  and 

c e i l i n g  f o r  measurement of d i r e c t  r a d i a t i o n  and removable contamination. A t  

t h e  center  and corners of each 1 m2, measurements of alpha and beta-gamma 

l e v e l s  were performed using ZnS s c i n t i l l a t i o n  probes and "pancake" G-M 

d e t e c t o r s ,  r e spec t ive ly ,  connected t o  s -ca ler / ra temeters  . A smear f o r  

removable alpha and beta  contamination w a s  c o l l e c t e d  a t  one l o c a t i o n  i n  each 

g r i d  area.  The l o c a t i o n  of the  smear usua l ly  coincided with the  loca t ion  of 

the  h ighes t  l e v e l  of d i r e c t  r ad ia t ion .  

- 

Areas with  predominantly alpha contamination, as  i d e n t i f i e d  by t h e  

d i r e c t  r a d i a t i o n  measurements, were a l s o  scanned with ZnS alpha d e t e c t o r s  i n  a 

manner s i m i l a r  t o  t h a t  f o r  beta-gamma scanning. 

Gamma exposure r a t e s  were measured wi th  NaI(T1) d e t e c t o r s  coupled t o  

ratemeters.  Measurements were performed by carrying the  d e t e c t o r  a t  1 m above 

f l o o r  l e v e l  throughout the  f a c i l i t y  and recording the  range of count r a tes .  

Gamma scans of piping and d ra ins  were performed by placing a NaI(T1) d e t e c t o r  

i n s i d e  piping and not ing the  count r a t e s  f o r  i n d i c a t i o n  of e leva ted  r a d i a t i o n  

l e v e l s .  



Equipment and Ana ly t i ca l  Procedures 

Appendix A conta ins  a  list of t h e  major equipment and ins t rumenta t ion  

used f o r  the  survey. Ana ly t i ca l  procedures a r e  descr ibed i n  Appendix B. 

Guidel ines  t o  which the  survey r e s u l t s  were compared a r e  presented  i n  

Appendix C. 5 

RESULTS 

Phase I 

Beta-Gamma Surf  ace S can 

The beta-gamma s u r f a c e  scan i d e n t i f i e d  t h r e e  small a r e a s  of e l e v a t e d  

d i r e c t  r a d i a t i o n ,  a l l  l oca ted  on t h e  f l o o r  i n  t h e  sou theas t  corner of a r e a  

115-85169 ( s e e  Figure  18). These a r e a s ,  a s soc ia ted  wi th  an anchor b o l t ,  a  

f l o o r  d r a i n  cover, and a  s a n i t a r y  d r a i n  pipe,  were a l l  removed by t h e  

l i c e n s e e  . 
T o t a l  Contamination Level Measurements 

Measurements of alpha and beta-gamma s u r f a c e  contamination l e v e l s  a r e  

sunrmarized i n  Table 1A. O r i g i n a l  da ta  from which summaries were prepared have 

been included i n  Appendix D. The average a lpha  l e v e l s  ranged from 

21-210 dpm/100 cm2 and the  average beta-gamma l e v e l s  ranged from ' 

20-720 dpm/lOO cm2; these  a r e  w e l l  'below the  g u i d e l i n e  of 5000 dpm/lOO cm2. 
2 The maximum alpha  ' and  beta-gamma l e v e l s  were 880 and 5100 dpm/100 cm , 

r e spec t ive ly .  These l e v e l s  a r e  a l s o  wi th in  the  the  15,000 dpm/lOO cm2 

guidel ine .  

Contamination l e v e l s  measured a t  l o c a t i o n s  i d e n t i f i e d  by the  s u r f a c e  scan 

a r e  presented i n  Table 1B. Removal of t h e  f l o o r  anchor b o l t  and the  d r a i n  

cover were s u f f i c i e n t  t o  reduce the  l e v e l s  of alpha and be ta  contamination a t  

these  l o c a t i o n s  t o  w e l l  w i th in  the  NRC gu ide l ines  of 15,000 dpm1100 cm2. 



Removal of an 8 m s e c t i o n  of the  s a n i t a r y  d r a i n  and c leaning of the  remaining 

buried s e c t i o n s  were monitored by Region V of t h e  Nuclear Regulatory 

Commission, t h e r e f o r e ,  follow-up survey r e s u l t s  a r e  not included wi th  t h i s  

r epor t .  

Beta-Gamma Dose Rates 

Beta-gamma dose r a t e s  measured i n  Phase I a reas  a r e  summarized on 

Table 1A. . The maximum (0.143 mrad/h) and average (0.011-0.032 mrad/h) 

beta-gamma dose r a t e s  measured i n  the  ind iv idua l  g r i d  blocks were a l l  wi th in  

t h e  NRC gu ide l ines  of 1.0 mrad/h maximum and 0.2 mrad/h average. 

Removable Contamination Levels 

Levels of removable contamination were uniformly low ( r e f e r  t o  

Table 1A). The maximum l e v e l s  measured were 18 dpm/100 cm2 a lpha and 

33 dpm/100 cm2 beta. They a r e  w e l l  w i th in  t h e  gu ide l ine  l e v e l  of 

1000 dpm/100 m2. 

Wma Exposure R a t e a s  

Gamma exposure r a t e s  measured a t  1 m above the  f l o o r  ranged from 

7.8-1.3.4 uR/h; the  lowest l e v e l s ,  7.8-10.6 v ~ / h ,  were encountered i n  t h e  

mezzanine. 

1 

Phase 11 

Betasamma Surf  ace S can 

Approximately 25 i s o l a t e d  a reas  of e l eva ted  d i r e c t  r a d i a t i o n  were 

i d e n t i f i e d  by the  beta-gamma scan; most of these  a reas  were i n  rooms llD-04C 

and 11D-08. A l l  of these  a reas  were subsequently decontaminated by t h e  

l i censee ,  e i t h e r  by scabbl ing,  i n  the  case of contaminated patches of concre te  

f l o o r  o r  by ch i se l ing ,  i n  the case of contaminated p l a s t e r  o r  contaminated 

baseboards. 



Total Contamination Level Measurements 

Alpha and beta-gamma surface contamination levels are summarized in 

Table 2A. Average alpha and beta-gamma ranges were 8-110 dpm/100 cm2 and 

73-910 dpm/100 cm2, respectively. Maximum alpha levels were 1400 dpm/100 cm 2 

and maximum beta-gamma levels were 3300 dpm/100 cm2. All average and maximum 
2 

levels were within the NRC guidelines of 5000 and 15,000 dpm/100 cm , 
respectively. No clear pattern of alpha surface contamination was noted. 

However, in individual rooms beta-gamma contamination levels were generally 

highest on the floors and lowest on the walls. 

Levels of contamination measured at 17 locations identified by the 

surface scan (see Figure 19) are presented in Table 2B. Although additional 

areas were identified, some were decontaminated by the licensee before 

complete measurements had been performed. Direct levels at these 17 locations 

ranged from 0-2100 alpha dpm/ 100 cm2 and 3 100-1 10,000 beta-gamma dpm/ 100 cm2 

before cleanup. Following cleanup the ranges were 0-120 alpha dpm/100 cm2 and 

0-4300 beta-gamma dpm/100 an2 - within the guidelines of 15,000 dpm/lOO cm2. 
The other areas identified by the scan, but not indicated on Figure 19 or in 

Table 2B, were also effectively decontaminated. 

Beta-Gamma Dose Rates 

Both the maximum (0 .OgO mrad/h) and average (0.015-0 .O36 mrad/h) 

beta-gamma rates were well within the NRC guidelines of 1.0 and 0.2 mrad/h, 

respectively. (Refer to Table 2A). 

Removable Contamination Levels 

  able 2A presents the measurements of removable contamination. The 

highest levels of removable alpha and beta-gamma contamination, 100 and 
2 33 dpm/100 cm , respectively, were well within the NRC guidelines of 

1000 dpm/100 cm2. 



Drain and Piping Scans 

No dra ins  or  p ip ing having e leva ted  r a d i a t i o n  l e v e l s  on e x t e r n a l  or 

i n t e r n a l  su r faces  were noted. 

Gamma Exposure Rates 

Gamma exposure r a t e s  a t  1 m above the  f l o o r  ranged from 7.8-10.6 p ~ / h  i n  

t h e  mezzanine and from 10.6-14.8 pR/h i n  t h e  remainder of the  a reas  included 

i n  Phase 11. 

Phase I11 

Beta-Gamma Sur face  Scan 

The beta-gamma s u r f a c e  scan i d e n t i f i e d  40 i s o l a t e d  a reas  of e l eva ted  

d i r e c t  r ad ia t ion .  Most of these  a reas ,  some of which a r e  shown on. Figures 20 

and 21, were located  i n  rooms 1110-72 and 1 1 5 S 3  of Building 001. Other a r e a s  

of e levated  d i r e c t  r a d i a t i o n  were loca ted  ou t s ide  Building 001, i n  Building 

131, and i n  yards Y 1 ,  Y4, and Y5. These a r e a s  were genera l ly  assoc ia ted  wi th  

contaminated f l o o r  anchor b o l t s ,  o r  small i s o l a t e d  patches of concre te  and 

aspha l t .  

T o t a l  Contamination Level Measurements 

Table 3A summarizes the  r e s u l t s  of s u r f  ace  contamination measurements 

performed i n  Phase 111 areas .  Average a lpha  l e v e l s  ranged from 9 - 
2 410 dpm/100 cm2. Average beta-gamma l e v e l s  ranged from 32-1700 dpmll00 cm . 
2 Maximum alpha and beta-gamma l e v e l s  were 2800 and 20,000 dpm/100 c m  , 

respec t ive ly .  The maximum beta-gamma l e v e l  was measured a t  a l o c a t i o n  a l s o  

i d e n t i f i e d  by the  su r face  scan and decontaminated l a t e r  by the  l i censee .  The 

next h ighes t  beta-gamma l e v e l  was 10,000 dpmI100 cm2. Maximum and average 

l e v e l s  a r e  wi th in  the  gu ide l ines  of 15,000 and MOO dpm/lOO em2. 



Table 38 presents  the  contamination l e v e l s  measured before and a f t e r  

decontamination of 34 loca t ions  i d e n t i f i e d  by the  su r face  scan. Before 

decontamination the  l e v e l s  ranged from 23-92,000 dpm/100 cm2 a lpha and 800 - 
560,000 dpm/100 cm2 beta-gamma. Following decontamination, the ranges were 

0-930 dpm/100 cm2 a lpha and 260-2400 dpm/lOO cm2 beta-gamma - with in  the  

acceptable  NRC guidel ines .  Those e leva ted  a reas  not ind ica ted  on Figures 20 

and 21 o r  l i s t e d  i n  Table 3B were a l s o  e f f e c t i v e l y  decontaminated. 

Beta-Gamma Dose Rates 

The beta-gamma dose r a t e s  were 0.246 mrad/h maximum and 0.014 - 
0.050 mrad/h average (Refer t o  Table 3A). These l e v e l s  a r e  wi th in  the  NRC 

gu ide l ine  value of 1.0 mrad/h maximum and 0.2 mrad/h average. 

Removable Contamination 

Measurements of removable alpha and bet  a' contaminat ion  a r e  summarized i n  

Table 3A. Maximum l e v e l s  of 51 dpm/100 cm2 alpha and 18 dpm/lOO cm2 beta  were 

wel l  wi th in  the  al lowable value of 1000 dpm/100 cm2. 

Drain and Piping Scans 

Scans of e x t e r n a l  and i n t e r n a l  su r faces  of piping and d ra ins  d id  not 

i d e n t i f y  any e leva ted  t a d i a t i o n  l eve l s .  

Gamma Exposure Rates 

Exposure r a t e s  measured a t  1 m above the  f l o o r  i n  the  mezzanine a r e a  

ranged from 7.8-10.0 p ~ / h ;  those measured i n  the  remainder of the  Phase I11 

areas  ranged from 9.2-17.0 pR/h. 



Comparison of O U U  and ESG Measurements 

Rep l i ca te  measurements of' a lpha  and beta-gamma d i r e c t  r a d i a t i o n  l e v e l s  

were performed by ORAU and ESG a t  85 randomly s e l e c t e d  g r i d  blocks. Pa i red  

r e s u l t s  were evaluated  by a two-way a n a l y s i s  of var iance  and by l i n e a r  

regress ion .  For both pai red  alpha measurements and pai red  beta  measurements, 

t h e  a n a l y s i s  of var iance  test i n d i c a t e d  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

between the  ORAU and ESG d a t a  sets a t  t h e  95% confidence l e v e l .  

The reg ress ion  a n a l y s i s  i n d i c a t e d  the  fol lowing r e l a t i o n  between the  ORAU 

and ESG data:  

A(0RAU) = 2.70A(ESG)-41.4 

B(0RAU) 0.68B(ESG)-131 

where 

A = c a l c u l a t e d  alpha d i s i n t e g r a t i o n  r a t e  (dpm/100 cm2) 

B = c a l c u l a t e d  b e t a  d i s i n t e r a t i o n  r a t e  (dpm/100 cm2) 

The d i f f e r e n c e s  between r e s u l t s  a r e  probably l a r g e l y  due t o  d i f f e r e n c e s  i n  t h e  

e f f i c i e n c y  f a c t o r s  and background l e v e l s  used t o  convert  the  count r a t e s  t o  

d i s i n t e g r a t i o n  r a t e s .  For example, ESG used a conservat ive  10% e f f i c i e n c y  

f a c t o r  f o r  t h e i r  beta-gamma probes, while ORAU's  f a c t o r s  were 21-24%. An 

a lpha  background of 0 cpm was used by ORAU, al though the  t r u e  value  was known 

t o  be c l o s e r  t o  1 cpm. A t  t he  r e l a t i v e l y  low l e v e l  a reas  where the  r e p l i c a t e  

measurements had been performed, these  d i f f e r e n c e s  could r e s u l t  i n  beta-gamma 

v a r i a t i o n s *  of up t o  a f a c t o r  of two and constant  a lpha  v a r i a t i o n s  of about 

13 dpm/100 cm2. I n  a d d i t i o n ,  al though r e p l i c a t e  ORAU and ESG measurements 

were performed i n  the  same g r i d  block, it was not  poss ib le  t o  d u p l i c a t e  the  

p r e c i s e  loca t ions  of the  measurements. Because of the  nonhomogeneity of the  

contamination, s u b s t a n t i a l  d i f f e r e n c e s  can occur wi th in  a small area .  It is  

t h e r e f o r e  doubtfu l  t h a t  the  ORAU and ESG measurements were t r u e  r e p l i c a t e s .  

Despi te  these  d i f f e r e n c e s  and u n c e r t a i n t i e s ,  ORAU and ESG d a t a  p a i r s  were i n  

genera l  agreement w i t h i n  a f a c t o r  of less than 2.70 f o r  alpha l e v e l s  and less 

than a f a c t o r  of 0.68 f o r  beta-gamma l e v e l s .  



SUMMARY 

A t  t he  reques t  of t h e  Nuclear Regulatory Commission, ORAU conducted 

r a d i o l o g i c a l  surveys of Bui ld ing 001 and a s s o c i a t e d  a r e a s  a t  Rockwell 

I n t e r n a t i o n a l ' s  Energy Systems Group s i t e  i n  Canoga Park, Ca l i fo rn ia .  The 

purpose of the  survey was t o  confirm the  l i c e n s e e ' s  f i n d i n g s ,  which i n d i c a t e d  

t h a t  the  f a c i l i t y  s a t i s f i e d  NRC gu ide l ines  f o r  r e l e a s e  from l i c e n s i n g  

r e s t r i c t i o n s .  

The ORAU survey was performed i n  t h r e e  s e p a r a t e  phases. It inc luded 

s u r f a c e  scans t o  i d e n t i f y  contaminated a r e a s ,  measurements of t o t a l  and 

removable alpha and beta-gamma uranium contamination l e v e l s ,  and measurements 

of gamma exposure r a t e s .  Small ,  i s o l a t e d  a r e a s  of contamination were 

i d e n t i f i e d  by the  s u r f a c e  scans. Although many of these  a r e a s  d id  not exceed 

t h e  a p p l i c a b l e  NRC limits, t h e  l i c e n s e e ,  fol lowing a conservat ive  philosophy, 

chose t o  perform f u r t h e r  decontamination a t  these  loca t ions .  Cleaning was 

e f f e c t i v e  i n  reducing a l l  l e v e l s  w e l l  below the  l i m i t s .  T o t a l  and removable 

contamination l e v e l s ,  measured on o the r  f a c i l i t y  s u r f a c e s ,  were a l s o  w i t h i n  

these  NRC gu ide l ines .  

A comparison of pa i red  da ta ,  r ep resen t ing  ORAU and l i c e n s e e  measurements 

i n  the  same g r i d  a r e a s ,  demonstrated d i f f e r e n c e s  up t o  a f a c t o r  of 3.  Because 

of v a r i a t i o n s  i n  conversion f a c t o r s ,  poor s t a t i s t i c s  due t o  the  low 

contamination l e v e l s ,  and u n c e r t a i n t i e s  i n  reproducing the  exact  l o c a t i o n s  f o r  

r e p l i c a t e  measurements, such d i f f e r e n c e s  a r e  not .  considered s i g n i f i c a n t  by 

ORAU. It is O R A U ' s  conclusion t h a t ,  wi th  the  except ion  of smal l ,  i s o l a t e d  

a r e a s  of su r f  ace  contamination (even tua l ly  removed), the  l i c e n s e e  ' s survey 

f ind ings  a c c u r a t e l y  r ep resen t  the  r a d i o l o g i c a l  s t a t u s  of the  bui ld ings  and 

grounds, and t h a t  these  a r e a s  a r e  i n  compliance with the  NRC g u i d e l i n e s  f o r  

r e l e a s e  f o r  u n r e s t r i c t e d  use. 
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FIGURE 1: Hap of Southwestern California Indicating the Location 
of ESG Headquarters. 
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FIGURE 2: Plan View of ESG Headquarters Indicating Building 
and Storage Yard Locations. 
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PHASE I 

FIGURE 3: Building 001 I n d i c a t i n g  Areas Included i n  Phase I ,  
Phase 11, and Phase 111. 
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FIGURE 4: Building 001, Phase I Areas 
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FIGURE 5: Building 001, Phase I1 Areas. 
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FIGURE 6 :  Building 001, Phase I11 Areas. 
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FIGURE 7: Grid System Established for Survey Reference, 
Building 001, Phase I. 
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FIGURE 9: Grid System Established for Survey Reference, 
Building 001, Phase 11. 
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FIGURE 10: Location of Measurements for Direct Radiation and 
Removable Contamination on the Mezzanine, 
Building 001, Phase 11. 
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FIGURE 11: Grid System Established for Survey Reference, 
Building 001, Phase 111. 
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FIGURE 12: Grid System Established for Survey Reference, 
Building 131, Phase 111. 
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FIGURE 13: Locations Where Measurements for Direct Radiation and 
Removable Contamination were Performed in 50% of the 
Grid Blocks, Building.001, Phase 111. 
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FIGURE 14. Locations of Measurements for Direct Radiation and Removable 
Contamination in the Mezzanine Building 001, Phase 111. 
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FIGURE 15. Locations of Measurements f o r  Di rec t  Radiation and 
Removable Contamination on the Roof, Building 001, Phase 111. 
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FIGURE 16. Locations of Measurements for Direct Radiation and 
Removable Contamination in Yard Y1, Phase 111, 





FIGURE 18: Locations of Elevated Direct Radiation Identified 
by the Beta-Gamma Surface Scan - Phase I. 
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FIGURE 19: Locations of Elevated Direct Radiation Identified 
by the Beta-Gamma Surface Scan - Phase 11. 



0 3 6  9 1 2  

METERS 

FIGURE 20: Locations of Elevated Direct Radiation Identified 
by the Beta-Gamma Surface Scan - Phase 111, 
Building 001, and Yard Y1. 
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FIGURE 21: Locations of Elevated Direct Radiation Identified 
by the Beta-Gamma Surface Scan - Phase 111, 
Building 131, and Yard Y5. 



TABLE 1A 

SUMMARY OF SURVEY RESULTS 
PHASE I 

TOTAL CONTAMINATION REMOVABLE CONTAM INAT I ON 

~ o c a t  iona Number Alpha BetaCamma Beta-Gamma Alpha Beta 
o f (dpm/100 cm2) (dpm/100 cm2) (mrad/h) (dp~1/100 cm2) (dpm/100 cm2) 

Measurementsb Max lmum Average Maximum Average Maximum Average Max lmum Average Maxl mum Average 

Room 1 ID-40/4 1/44 
FLOOR 119 

Room 1 l D-56 
FLOOR 6 5 
WALLS 15 

Room 1 1562  
FLOOR 95 
WALLS 10 

Room 1 lN-96 
WALLS 20 

Dock 111-26 
FLOOR 109 
WALLS 6 5 

A i s l e  112 
FLOOR 5 5 
WALLS 25 



TABLE lA, cant. 

SUMMARY OF SURVEY RESULTS 
PHASE I 

TOTAL CONTAMINATION REMOVABLE CONTAMINATION 
Locat Ion Number Alpha Beta-Gamma ~ e t a - G a k  Alpha Beta 

0 f 
2 

(dpm/100 cm (dpnd100 cm2) (nrad/h) 
2 

(dpm/100 cm 2 (dpd100  cm 

Measurements Max lmum Average Maxi mum Average Maxi mum Average Max1 mum Average Maximum Average 

Room 1 12-08/20 
FLOOR 
WALLS 

Roam 112-09/15 
FLOOR 

Room 1 12-36/69 
FLOOR 
WALLS 
CEILING 

Room 1 1 2-66/68 
FLOOR 
WALLS 

Room 114-35/38 
FLOOR 
WALLS 
CEILING 



TABLE lA,  cont. 

SUMMARY OF SURVEY RESULTS 
PHASE I 

TOTAL CONTAMINATION REMOVABLE CONTAM CNAT l ON 

Locat Ion Number Alpha Bet a-Gamma Beta-Gamma Alpha Beta 
o f (dpd100 cm2) (dpd100 cm2) ( nrad/h (dpd100 cm2) ( dpm/ 100 cm2) 

Measurements Maximum Average Waxlrnum Average Maximum Average Maxl mum Average Maxl mum Average 

A is le  115/A300 
FLOOR 
WALLS 

Room 115-04 
FLOOR 

Room 1 1 5-70/86 
FLOOR 
WALLS 
CEILING 

Room 1 1 5-85/69 
FLOOR 
WALLS 
CEILING 

Room 115-86A 
FLOOR 
WALLS 
CEILING 



TABLE lA, cont. 

SUMMARY OF SURVEY RESULTS 
PHASE I 

TOTAL CONTAMINATION REMOVABLE CONTAM I NAT I ON 

Locat I on Number Alpha Beta-Gamm Beta-Gmma Alpha Beta 
o f (dpm/100 cm2) (dpm/100 cm2) (nrad/h) ( dpm/ 100 cm2 (dpd100 cm2) 

Measurements Max 1 nwm Average Max lmum Average Maxi mum Average Max 1 mum Average Max 1 mum Average 

Mezzanine 
FLOOR 20 140 37 560 130 0.027 0.017 1 0 5 3 

NRC Guldellne 15,000 5,000 15,000 5,000 1.000 0.200 1,000 - 1,000 - 

Refer t o  Figures 7 and 8. 
Refers t o  number o f  d i rec t  measurements only. Number o f  measurements o f  renovable 

contml  nat Ion I s  20s o f  dl rec t  measurenrents. 



TABLE 10 

CONTAMINATION LEVELS MEASURED 
AT LOCATIONS IDENT I Fl ED BY THE 

BETA-GAMMA SURFACE SCAN - PHASE I 

BEFORE DECONTAMINATION AFTER DECONTAMINATION 
Locationa Room/Area Grid ID Sur face Alpha _ Beta-Ganma Alpha Beta-Gam- 

1 I 15-85/69 R, 39 Drain - 20,000 -b -b 

2 1 1 5-8 5/69 P,27 Floor - 27,000 47 2,800 

3 1 1 5-85/69 0,36 Oral n Cover - 27,000 130 3,900 

NRC Guidel lne 15,000 15,000 15,000 15,000 

a Refer t o  Figure 18. 
Measurements performed by NRC Region V. 



TABLE 2A 

SUMMARY OF SURVEY RESULTS 
PHASE I I 

TOTAL CONTAMINATION REMOVABLE CONTAMINATION 
~ o c a t  I ona Number Alpha Bet a-Gmm Beta-Gamma Alpha Beta 

o f (dpm/100 cm2) (dpm/100 cm2) (mrad/h (dpd100 cm2) (dp+n/IW cm2) 
~essurernents~ Maximum . Average Maxl mum Average Maxlmum Average Maxlmum Average Maxl mum Average 

A l s l e  110 
FLOOR 40 170 4 7 1800 790 0.056 0.033 7 3 33 9 

WALLS 5 5 91 25 610 130 0.027 0.016 2 1 9 4 

CEILING 40 120 23 850 340 0.033 0.022 1 1 7 5 

Room 110-35 
FLOOR 130 120 24 1500 730 0.047 0.032 4 1 7 4 
WALLS 105 97 24 850 130 0.033 0.016 2 0 9 5 

CEILING 120 120 17 1000 320 0.037 0.021 2 1 8 3 

Room 110-44 
FLOOR 4 2 170 52 1700 840 0.053 0 .034 5 2 8 3 

WALLS 55 7 3 18 920 170 0.034 0.017 2 0 6 3 

CEILING 40 460 110 1000 340 0.037 0.022 5 2 6 3 

Room 1 lPO4C 
FLOOR 8 5 97 2 1 1 500 610 0.047 0.029 7 1 11 5 

WALLS 55 410 17 920 300 0.034 0.02 1 4 1 7 4 

CEILING 7 5 97 14 1200 360 0.040 0.022 4 1 7 3 



TABLE 2A, cont. 

SWMARY OF SURVEY RESULTS 
PHASE I I 

TOTAL CONTAMINATION REMOVABLE CONTAMINATION 
Locat l on Number Alpha Beta-Glunma Beta-Gamma Alpha Beta 

0 f 2 (dpm/100 cm ) ( d p d  1 00 cm2) (wad/h) (dpm/lOO cm2) (dprn/100 cm2) 
Measurements Maximum Average Maxlmum Average Maximum Average Maximum Average Maxlmm Average 

Room 1 1 D-06 
FLOOR 
WALLS 
CEILING 

Room 1 10-08 
FLOOR 
WALLS 
CEILING 

A l s l e  118 
FLOOR 
WALLS 
CEILING 

A i s l e  120 
FLOOR 
WALLS 
CEILING 

Room 1112-02/04 
FLOOR 
WALLS 
CEILING 



TABLE 2A, cont. 

SUMMARY OF SURVEY RESULTS 
PHASE I I . 

TOTAL CONTAMINATION REMOVABLE CONTAM l NAT I ON 

Locat Ion Number Alpha Beta-Gamma Beta-Garnma Alpha Beta 
o f ( d p d  100 cm2 (dpm/100 cm2) (mrad/h) (dpm/100 cm21 (dpm/100 cm2) 

Measurements Max 1 mum Average Max I mum Average Maximum Average Max 1 mum Average Max I mum Average 

Mezzan 1 ne 
FLOORS 6 WALLS 175 1 50 27 1 200 130 0.042 0.016 5 1 9 4 

h3 
a Refer t o  Figures 9 and 10. 

Refers t o  number o f  d l rec t  measurements only. Number o f  measurements o f  removable 

contamlnatlon I s  201 o f  d l rec t  nreasurements. 



TABLE 28 

CONTAMINATION LEVELS MEASURED 
AT LOCATIONS IDENTIFIED BY THE 

BETA-GAHWA SURFACE SCAN - PHASE II 

BEFORE DECONTAWINATIW AFTER DECONTAMINATION 
~ o c a t l o n ~  Room/Area Grld ID Sur face Alpha Beta-Ganuna Alpha Beta-Gamma 

(dPm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Wal l 
(baseboard ) 

Wal l 
(baseboard) 

Wal l 
(baseboard) 

Wall 
(baseboard) 

Wal l 
(baseboard) 

Wall 
(baseboard) 

Floor 

Wal l 



TABLE 28, cont, 

CONTAMINATION LEVELS MEASURED 
AT LOCATIONS IDENTIFIED BY THE 

BETAGAHMA SURFACE SCAN - PHASE II 

BEFORE DECONTAMINATION AFTER DECONTAMINATION 

Locat I on Room/Area Gr ld  ID Surface Alpha Beta-Gamma Alpha Beta-Gamma 
2 

(dpm/lOOcm (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

NRC Guldel l n e  

Wal l 
(PI l l a r )  

F loo r  

F loo r  

F loo r  

F l oor  

F l o o r  

Wall 
(P i  l l a r )  

F l o o r  

F loo r  

a Refer t o  F lgu re  19. 



TABLE 3A 

SUMMARY O f  SURVEY RESULTS 
PHASE I I I 

~ o c a t  iona Number 
TOTAL CONTAMINATION 

Alpha Beta-Gacnma Beta-Gamm .. 
REMOVABLE CONTAM l NAT l ON 

Alpha Beta 
n 

o f (dpm/100 cmL) (dpm/100 cmL) (mrad/h) ( d W 1 0 0  cmL) (dpm/100 cmL) 
~easurernent sb Maxl mum Average Maximum Average Haxlmun, Average Max lmum Average Max l mum Average 

A i s l e  110 
FLOOR 
WALLS 
CEILING 

Room l lD-03 
FLOOR 

WALLS 

Room 1 l D-04A 
FLOOR 

Room llH-01 
FLOOR 
WALLS 
CEILING 

Room 11H-02 
FLOOR 
WALLS 
CEILING 

Room llH-02A 
FLOOR 
WALLS 
CEILING 



TABLE 3A, cont. 

SUMMARY OF SURVEY RESULTS 
PHASE I I I 

TOTAL CONTAMINATION REMOVABLE CONTAMINATION 
Locat ton Number Alpha Beta-Gamma Beta-Ganwna Alpha Beta 

0 f 
2 

(dpm/100 cm (dpd100 an2) (nwad/h) (dpm/100 cm2) ( dpm/ 100 cm2) 
Measurements Maxlmum Average Maxlmm Average Maxllrmrn Average Maxl mum Average Maxl mum Average 

Room 1 1H-28 
FLOOR 
WALLS 
CEILING 

Room 1 IH-36 
FLOOR 
WALLS 
CEILING 

Room 115-29 
FLOOR 
WALLS 
CEILING 

Room 115-296 
FLOOR 
WALLS 
CEILING 

Room 115-33 
FLOOR 
WALLS 
CEILING 



TABLE 3A, cont, 

SUMMARY OF SURVEY RESULTS 
PHASE I I 1  

TOTAL CONTAMINATION REMOVABLE CONTAMINATION 
Locat I on Number Alpha Beta-Gamma Beta-Gamma Alpha Beta 

o f (dpd100 cm2) (dpd100  cm2) (nrad/h) (dpd100 cm2) 
2 (dpm/100 cm ) 

Measurements Maximum Average Maxlmm Average Maximum Average Maxl mum Average Maxlmum Average 

Room 115-37 
FLOOR 
WALLS 
CEILING 

Room 115-41 
FLOOR 
WALLS 
CEILING 

Room 115-43 
FLOOR 
WALLS 
CEILING 

Room 1 19-53 
FLOOR 
WALLS 
CEILING 

Room 119-12/16 
FLOOR 
WALLS 
CEILING 



SWARY OF SURVEY RESULTS 
PHASE' I I I 

TOTAL CONTAMINATION REMOVABLE CONTAM I NATION 
Locat I on Number Alpha Beta-Ga~lma Beta-Gamm Alpha Beta 

o f (dpm/100 cm2) (dpd100 cm2) (mrad/h (dpm/100 cm2) (dpd100 cm2) 
Measurements Maxlmum Average Maxl mum Average Maximum Average Maxl mum, Average Maxi mum Average 

Room 119-22 
FLOOR 
WALLS 
CEILING 

Roorn 119-36/42 
FLOOR 
WALLS 
CEILING 

Room 1 19-37/42B 
FLOOR 
WALLS 
CEILING 

Room 1110-72 
FLOOR 
WALLS 
CE l L l NG 

Mezzan l ne 
FLOOR h WALLS 

Roo f 
FLOOR 

Yard Y1 
FLOOR 





TABLE M, cont. 

SUMMARY OF SURVEY RESULTS 
PHASE I I I 

TOTAL CONTAMlNATlON REMOVABLE CONTAW 1 NAT 1 ON 

Locat ion Number Alpha Beta-Gmm Beta-Gamm Alpha Beta 
o f (dpm/100 cm2) (dpd100  cm2) ( n r a d h )  (dpm/lOO cm2) (dpm/100 cm2) 

Measurements Maximum Average Maxlmum Average Maximum Average Maxlmum Average Maxlmum Average 

Bu i ld ing  131 Room A 
FLOOR 23 
WALLS 15 
CEILING 5 

Bu l  ld lng 131 Room B 
FLOOR 112 

WALLS 20 
CEILING 10 

Bu i ld ing  131 Room C 
FLOOR 38 

- WALLS 2 5 
CE 1 L l NG 5 

NRC Guldel lne 

a Refer t o  Figures 11-17. 
Re fers t o  number o f  d l  r e c t  masurements on l y  . Number o f  measurements o f  removable 

contamination I s  201 o f  d l  r e c t  measurements. 
P r i o r  t o  decontamlnatlon. 





TABLE 38, cont. 

CONTAMINATION LEVELS MEASURED 
AT LOCATIONS IDENTIFIED BY THE 

BETA-GAMMA SURFACE SCAN - PHASE I l l  

BEFORE DECONTAMINATION AFTER DECONTAMINATION 
Locat l on R m / A r e a  Gr Id ID Sur face Alpha BetaGamma Alpha Beta4amma 

(d pm/ 1 00cm2 (dpm/100cm2) (dpm/l0Ocm2) (dpm/100cm2) 

Floor 

F l oor 

Floor 

Floor 

Floor 

Floor 

Floor 

Floor 

Floor 

Floor 

Floor 



TABLE 38, cont. 

CONTAMINATION LEVELS MEASURED 
AT LOCATIONS IDENTIFIED BY THE 

BETA-GAMMA SURFACE SCAN - PHASE I l l  

BEFORE DECONTAMINATION AFTER DECONTAMINATION 
Locatlon Room/Area Gr ld  ID Sur face Alpha Bet a Gamma Alpha Beta-Garnma 

(dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Floor 

Floor 

Floor 

Floor 

Floor 

Concrete Pad 

Concrete Pad 

Concrete Pad 

Concrete Pad 



TABLE 38, cont, 

CONTAMI NATION LEVELS MEASURED 
AT LOCATIONS IDENTIFIED BY THE 

BETA-GAMMA SURFACE SCAN - PHASE Ill 

BEFORE DECONTAMINATION AFTER DECONTAMINATION 
Locat ion Room/Area Grld ID Sur face Alpha Beta-Gamma Alpha Beta-Gamma 

(d pm/ 1 m m 2  (dprn/~oocm2) (dpm/100crn~) (dprn/100cm2) 

33 Y5 - Asphalt 

34 Bul lding 131 X,3 Floor 
Room0 

NRC Guldellne 15,000 15,000 15,000 15,000 

a Refer t o  Flgures 20 and 21. 
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APPENDIX A 

Major Analytical Equipment 

The display or description of a specific product is not to be construed 

as an endorsement of that product or its manufacturer by the authors or their 

employer. 

A. Direct Radiation Measurements 

Eberline "RASCAL" 
Portable Ratemeter-Scaler 
Model PRS-1 
(Eberline, Sante Fe, NM) 

Eberline PM-6 
Portable Ratemeter 
(Eberline, Sante Fe, NM) 

Eberline Beta-Gamma "Pancake" Probe 
Model HP-260 
(Eberline, Sante Fe, NM) 

Victoreen Beta-Gamma "Pancake" Probe 
Model 489-110 
(Victoreen, Inc. , Cleveland, OH) 

Eberline Alpha Scintillation Probe 
Models AC-3-7 and AC-3-8 
(Eberline, Sante Fe, NM) 

Victoreen Gamma Scintillator (NaI) Probe 
Model 489-55 
(Victoreen, Inc., Cleveland, OH) 

B . Laboratory Analyses 

Low Background Alpha-Beta Counter 
Model LB5100-2080 
(Tennelec, Inc., Oak Ridge, TN) 
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APPENDIX B 

Analytical Procedures 

Alpha and Beta-gamma Measurements 

Measurements of direct beta-gamma radiation levels were performed using 

Eberline "Rascal" Model PRS-1 portable ratemeterlscalers with Model HP-260 

thin-window "pancake" G-M probes. Measurements of direct alpha radiation 

levels were performed using Eberline Model PRS-1 portable ratemeterlscalers 

with Model AC-3-7 and AC-3-8 ZnS alpha scintillation probes. 

2 Count rates (cpm) were converted to disintegration rates (dpml100 cm ) as 

follows : 

Disintegration Rate = (gross rate - background rate) X 100 - 
efficiency detector area(cmL) 

For the "pancake" G-M probes, the average background count rate was 

40 cpm. Background count rates for the ZnS alpha probes averaged 

approximately 1 cpm; however, a conservative value of 0 cpm was employed for 

the calculations. Effective window areas were 15 cm2 for the G-M probes and 

59 cm2 for the ZnS probes. Using this technique, the count rates recorded by 

the detector are converted to contaminati-on levels-as if the distribution were 

constant over a 100 cm' area. This conservatively overestimates 

disintegration rates for small areas. 

Efficiencies were determined for every probe before each of the three 

phases of the survey. For each phase, the efficiencies of the probes were 

averaged and this value was employed for all the data generated during that 

phase: 

Detector Efficiencies 
Phase I Phase I1 Phase 111 

ZnS (alpha probe) 
G-M (beta-gamma probe) 



Beta-gamma sur face  scans were performed using Eber l ine  PRM-6 por tab le  

ratemeters with Victoreen Model 489-110 "pancake" GM de tec to r s .  

Beta-Gamma Dose Rate Measurements 

Beta and gamma dose r a t e s  were ca lcu la ted  ind iv idua l ly  and the  r e s u l t s  

summed f o r  a combined beta-gamma dose r a t e .  Beta dose r a t e s  were ca lcu la ted  

by applying the  conversion f a c t o r  of 1400 cpmlmradlh t o  the net  be ta  count 

r a t e .  The gamma dose r a t e  component was assumed t o  be a constant  

0.013 mradlh, based on an average exposure r a t e  of 13 P R / ~  measured i n  t h e  

f a c i l i t y .  

Gamma Exposure Rate 

Measurements of gamma exposure r a t e s  were performed using an Eber l ine  

PRM-6 por tab le  ra temeter  wi th  a Victoreen Model 489-55 gamma s c i n t i l l a t i o n  

probe containing a 3.2 cm x 3.8 cm NaI(T1) s c i n t i l l a t i o n  c r y s t a l .  Count r a t e s  

were converted t o  exposure r a t e s  ( P R / ~ )  using f a c t o r s  determined by comparing 

the  response of the  s c i n t i l l a t i o n  d e t e c t o r  wi th  t h a t  of a Reuter Stokes model 

RSS-111 pressur ized i o n i z a t i o n  chamber. - 

Comparison of ORAU and ESG Measurements 

Repl ica te  measurements of d i r e c t  r a d i a t i o n  were divided i n t o  two d a t a  

sets, measurements of alpha d i s i n t e g r a t i o n  r a t e s  and measurements of beta  

d i s i n t e g r a t i o n  r a t e s .  Each set, containing 85 p a i r s  of measurements, was 

analyzed by a s tandard  two-way a n a l y s i s  of var iance  t o  determine whether or  

not the  ORAU and ESG measurements were s t a t i s t i c a l l y  d i f f e r e n t ,  and by a 

s tandard  l i n e a r  r egress ion  a n a l y s i s  t o  determine what r e l a t i o n s h i p  might e x i s t  

between themO6 The da ta  sets a r e  presented a t  the end of Appendix D. 



APPENDIX C 

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT 
PRIOR TO RELEASE FOR UNRESTRICTED USE OR TERMINATION OF LICENSES 

FOR BY-PRODUCT, SOURCE, OR SPECIAL NUCLEAR MATERIAL 



GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT 
PRIOR TO RELEASE FOR UNRESTRICTED USE 

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE, 
OR SPECIAL NUCLEAR MATERIAL 

U.S. Nuclear Regulatory Commission 
Divison of Fuel Cycle 6 Material Safety 
Washington, D.C. 20555 

July 1982 



The i n s t r u c t i o n s  i n  t h i s  guide,  i n  conjunct ion wi th  Table 1, spec i fy  
the  rad ionuc l ides  and r a d i a t i o n  exposure r a t e  l i m i t s  which should be used 
i n  decontamination and survey of surfaces  o r  premises and equipment p r io r  
to  abandonment o r  r e l e a s e  f o r  un re s t r i c t ed  use. The l i m i t s  i n  Table 1 do 
not apply t o  premises, equipment, o r  scrap containing induced r a d i o a c t i v i t y  
f o r  which the  r ad io log i ca l  cons idera t ions  p e r t i n e n t  t o  t h e i r  use may be 
d i f f e r e n t .  The r e l e a s e  of such f a c i l i t i e s  o r  items from regu la to ry  con t ro l  
i s  considered on a  case-by-case b a s i s .  

1. The l i c e n s e e  s h a l l  make a  reasonable e f f o r t  t o  e l imina te  r e s idua l  
contamination. 

2. Rad ioac t iv i ty  on equipment o r  sur faces  s h a l l  not  be covered by pa in t ,  
p l a t i ng ,  o r  o t h e r  covering ma te r i a l  un l e s s  contamination l e v e l s ,  a s  
determined by a  survey and documented, a r e  below t h e  l i m i t s  spec i f i ed  
i n  Table 1 p r i o r  t o  t h e  app l i ca t i on  of t h e  covering. A reasonable 
e f f o r t  must be made t o  minimize t h e  contamination p r i o r  t o  use  of any 
covering. 

The r a d i o a c t i v i t y  on t h e  i n t e r i o r  sur faces  of p ipes ,  d r a i n  l i n e s ,  o r  
ductwork s h a l l  be determined by making measurements a t  a l l  t r a p s ,  and 
o t h e r  app rop r i a t e  access  po in t s ,  provided t h a t  contamination a t  these  
l oca t i ons  i s  l i k e l y  t o  be r ep re sen t a t i ve  of contamination on t he  
i n t e r i o r  of t h e  pipes ,  d r a i n  l i n e s ,  o r  ductwork. Surfaces o r  
premises, equipment, o r  sc rap  which a r e  l i k e l y  t o  be contaminated but 
a r e  of such s i z e ,  cons t ruc t ion ,  o r  l o c a t i o n  a s  t o  make t h e  sur face  
i nacces s ib l e  f o r  purposes of measurement s h a l l  be presumed t o  be 
contaminated i n  excess of t h e  l i m i t s .  

4. Upon reques t ,  t h e  Commission may au tho r i ze  a  l i c ensee  t o  r e l i n q u i s h  
possess ion o r  con t ro l  of premises, equipment, o r  sc rap  having sur faces  
contaminated wi th  m a t e r i a l s  i n  excess of t h e  l i m i t s  s pec i f i ed .  This 
may include,  but  would no t  be l imi ted  t o ,  spec i a l  c i r c m s t a n c e s  such . 
as  razing of bu i ld ings ,  t r a n s f e r  of premises t o  another o rgan iza t ion  
continuing work wi th  r ad ioac t i ve  m a t e r i a l s ,  o r  conversion of 
f a c i l L t i e s  t o  a  long-term s to rage  o r  standby s t a t u s .  Such reques t s  
must : 

a. Provide d e t a i l e d ,  s p e c i f i c  information descr ib ing  t he  premises, 
equipment o r  scrap,  r ad ioac t i ve  contaminants, and t h e  na ture ,  
ex t en t ,  and degree of r e s i d u a l  su r f ace  contamination. 

b. Provide a d e t a i l e d  h e a l t h  and s a f e t y  a n a l y s i s  which r e f l e c t s  t h a t  
t h e  r e s i d u a l  amounts of ma te r i a l s  on su r f ace  a r ea s ,  toge ther  with 
o t h e r  cons idera t ions  such a s  p rospec t ive  use  of t h e  premises, 
equipment o r  scrap,  a r e  un l ike ly  t o  r e s u l t  i n  an unreasonable 
r i s k  t o  t h e  hea l t h  and s a f e ty  of t h e  publ ic .  

5. P r i o r  t o  r e l e a s e  of premises f o r  u n r e s t r i c t e d  use ,  t h e  l i c ensee  s h a l l  
make a  comprehensive r a d i a t i o n  survey which e s t a b l i s h e s  t h a t  
contamination i s  w i th in  t h e  l i m i t s  s pec i f i ed  i n  Table I .  A copy of 



t h e  survey r e p o r t  s h a l l  be f i l e d  wi th  t h e  Div i s ion  of Fuel  Cycle and 
Mate r ia l  Sa fe ty ,  USNRC, Washington, D.C. 20555, and a l s o  t h e  
Adminis t ra tor  of t h e  NRC Regional Of f ice  having j u r i s d i c t i o n .  The 
r e p o r t  should be f i l e d  a t  l e a s t  30 days p r i o r  t o  t h e  planned d a t e  of 
abandonment. The survey r e p o r t  s h a l l :  

a .  I d e n t i f y  t h e  premises. 

b. Show t h a t  reasonable  e f f o r t  has been made t o  e l i m i n a t e  r e s i d u a l  
contamination.  

c .  Descr ibe  t h e  scope of t h e  survey and genera l  procedures fol lowed.  

d. S t a t e  t h e  f i n d i n g s  of t h e  survey i n  u n i t s  s p e c i f i e d  i n  t h e  
i n s t r u c t i o n .  

Following review of t h e  r e p o r t ,  t h e  NRC w i l l  cons ider  v i s i t i n g  t h e  
f a c i l i t i e s  t o  confirm t h e  survey. 



TABLE 1 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

Nuclidesa ~ v e r a ~ e b ,  , f ~ a x i m u m ~  9 , Removabl eb 3 e 9 f 

U-nat, U-235, U-238, and 5,000 dpm o/100 cm2 15,000 dpm a/100 cm2 1,000 dpm a / 100 cm2 
associated decay products 

Transuranics, Ra-226, Ra-228, 100 dpm/100 cm2 300 dpm/100 cm2 20 dpm/100 cm2 
Th-230, Th-228, Pa-231, 
Ac-227, 1-125, 1-129 

Beta-gamma emitters (nuclides 5000 dpm fly/ 100 cm2 15,000 dpm By/100 cm2 1000 dpm fly/100 cm2 

0 
with decay modes other than 

I 
.P 

alpha emission or spontaneous 
fission) except Sr-90 and 
others noted above. 

a Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits 
established for alpha- and beta-gamma-emitting nuclides should apply independently. 
As used in this table, dprn (disintegrations per minute) means the rate of emission by radioactive 
material as determined by correcting the counts per minute observed by an appropriate detector for 
background, efficiency, and geometric factors associated with the instrumentation. 
Measurements of average contaminant should not be averaged over more than 1 square meter. For objects 
of less surface area, the average should be derived for each such object. 
the maximum contamination level applies to an area of not more than 100 cm2. 
The amount of removable radioactive material per 100 cm2 of surface area should be determined by 
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing 
the amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When 
removable contamination on objects of less surface area is determined, the pertinent levels should be 
reduced proportionally and the entire surface should be wiped. 
The average and maximum radiation levels associated with surf ace contamination resulting from be ta-gamma 
emitters should not exceed 0.2 mrad/h at 1 cm and 1.0 mrad/h at 1 cm, respectively, measured through 
not more than 7 milligrams per square centimeter of total absorber. 
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APPENDIX D 

CONTAMINATION SURVEY SUMMARY SHEETS 

All measurements performed on the floors, walls, and ceilings of gridded 

areas were identified by a grid coordinate. For the walls and ceilings, a 

given measurement was identified by the grid coordinate assigned to the 

northeast corner of the 3 m x 3 m grid block. Walls were identified by the 

grid coordinate on the lower right facing the wall. In cases where multiple 

measurements were performed in the standard 3 m X 3 m grid block, the latter 

was subdivided into nine 1 square meter blocks as follows. Measurements 

performed in ungridded areas were referenced to pertinent surface features and 

assigned an alphanumeric identification. 

The contamination survey summary sheets are presented according to the 

following order of rooms /areas : 

Phase I Aisle 115/A300 
1 14-35/ 38 

' 112-36139 
1 lD-56 
1 15-04 
1 lD-62 
ll2-09/15 

Aisle 112 
112-08/20 

Phase I1 1112-02/04 
1 lD-06 
1 lD-04C 
1 lD-08 

Aisle 120 

1lD-40/41/44 
Dock 111126 
115-85/69 
1 lN-96 
115-70186 
115-86A 
112-661 68 
Mezzanine 

1 lB-35 
Aisle liB 

1 lB-44 
Mezzanine 

Aisle 118 



Phase I11 Aisle 11D 
1 lD-03 
1119-S3 
11 10-72 
1 lH-0 1 
1 lH-02 
1 lH-02A 
11 9-36/42 
119-36/42B 
llg-l2/16 
119-22 
1 15-29 
1 15-29B 
115-33 

115-37 
11 5-43 
1 lH-28 
1 lH-36 
115-41 
YARDS Y1-Y5 
Roof 
Mezzanine 
P i t s  P1-P4 
1 1 D-04A 
13 1-A 
131-B 
131-C 

Locations of replicate measurements used for comparison of ORAU and ESG 

results  are summarized on the f ina l  two pages of th is  appendix. 



Aisle 11D 
Aisle 1lD 
Able 1lD 
Aisle 1lD 
1 l M 3  
l M 3  
119-S3 
1 19-53 
119-S3 
11943 
1 19-S3 
11943 
11943 
1 19-53 
119-S3 
119-53 
119-S3 
1 1943 
119-S3 
119-53 
119-S3 
1 1943 
1 lSS3 
l l l W 2  
1110-72 
1110-72 
1110-72 
1 110-72 
1110-72 
11 10-72 
1110-72 
11 10-72 
11 10-72 
1110-72 
1110-72 
11 10-72 
1110-72 
lml 
lW1 
l W 2  
l W 2  
1lH-02 
lJH-02 
l M 2 A  
1 W 2 A  



1 W 2 A  
119-36/42 
119-36/42 
1 19-36/42 
119-36/42 
1 19-36/42 
119-3614273 
1 l9-36/4B 
119-12/16 
llP-l2/16 
119-12/16 
1 19-22 
119-22 
llXB 
115-29 
11533 
115-33 
11533 
115-37 
115-37 
11543 
1 1543 
11543 
llH-28 
1 1lI-28 
llH-28 
1 WZ8 
1lH-36 
1 E 3 6  
llH-36 
11541 
1 l W 1  
kzarrlne 
I'kZanh 
Mezzanine 
Mezadm 
b&zadne 
Mzanine 
Mezzamlne 
Mezzanine 
1 lW4A 









GRID 
BLOCK 

r t ~ k ~ S - -  :>a*,; marauromentr rt 1 m rrnprd from 2,000 t o  6.000 cln (7.8 to 13.4 uR/h) .- -- .- 



BLOCK i 

(NSII~IIIILNTS USED (a)  PRJ-1 + ZnS (b) PRS-1 + CU ( c )  PW-6 - N ~ I  (d) La5100 --- [ a )  Lu5100 - .  , 
CACIClUJND (A)- @ 1 c h  (b)- @ 40 d m  (c)  @ 3,000 C/II (d) 0.15 C/D - ( a ) . .  .g,LL*-. 

REILAKKS-- : C l a w  aearurenencr a t  1 m ranged from 2.000 co 6,000 clm ( 7 . 8  co 13.6 uRlh) - ---- 





FACILITY ESC PCarr I R O W  l AREA A \ 5 E  113 I A- 
-- WALL . -- 

I DIRECT PROBE MEASUREMENTS 1 REMOVABLE CONTAMINATION (Srua~rr )  

IISTIIUIILNTS USED (a )  PRS-1 + Z d  (b) PRS-1 + Clf (c) PW-6 N a I  ( 4 )  L1$100 --- ( u )  L b $ W  . , 
EACYGROUND (a)- @ 1 c h  (b)- @ 40 c/m (c) @ 3.000 elm (d)  8 0.15 clm - (e ) - ,  . 8 ,& * - .  

RWUHKS * Caa~ua mearuremencr r C  1 m ranped from 2.000 co 6.000 c/o (7.8 co 13.4 uR/Ii) -- - -- -- 





IESTIUJIILNTS USED (a )  PRS-1 + ZflS (b) PUS-1 + GM (c) PW-6 NPI (4) LB5100 -- -- ( e )  LU5100 ---. , 

EACKCHOUND (a)-- @ 1 c/m (b)- @ 40 c h  , (c) @ 3.000 c/m ( d l  @ 0.15 CLIP-  (el. . d  Lkc/m-. 
REtIANKS * C a a w  maaruremenca at 1 m ranged from 2,000 co 6;005 c/m (7.8 co 13.4 uR111) --. .- --.- 



CHID 
BLOCK 



F A C I L I ~  ESC Pbase I  RUOtl / AREA I I 4  ' a/= 
.--- - . F ~ R  . -- 

I 1 D I R E C T  P R O B E  MEASUREMENTS (1 RE~IOVABLE CONTAEIINATION ( ~ m u r a )  

REtLAnKS * Cao*aa rearurements a t  1 m ranged from 2,000 to 6.000 c/m (7.8 to 1 3 . 4  uRlh) - 



I ~ : > I I W I I C N ' ~ S  USYD (a )  PRS-1 + ZnS (b) PRS-1 + CH (c)  PEM-6 - NaI (4) LIlSlOO ( a )  L05100 . , 
LACYJIUUND (.I_ @ 1 C/II (b)- e 40 C I ~  (c)  a 3,000 elm (d) @ 0.15 CIIO - (e l - .  ._o.LL&-. 

C ~ ~ ~ K K S  Can.t~a mrasuramenca ac I m rangad from 2,000 co 6,000 c/m (7.8 t o  13.4 uR/h) .- --.- 

F A C I L I ~  ESC Phare I ROOn 1 AREA I (4 e .3 

---- 
DIRECT PROBE MEASUREMENTS 

FLOOR 
I (1 REMVABLE CONTAMINATION (~urir;T-l 

1t:j Li<L;;IL:US USED ( a )  PRS-1 + ZnS (b)  PRS-1 + CM (c )  PRH-6 - NaI (d)  LBSlOO -- (e)-Egg ---. 
PACki l iUUND (a)--= (b)- @ 40 (c) @ 3,000 c/m (dl  @ 0.1s c/=- (8)-,._8.1.2 C/OI -, 

t ~ i n I ( S - -  1 f i n w  measuremenca a t  1 m ranged from 2,000 to 6,000 c/m (7.8 to  13.4 UR/II) ---. ... - -  



IISTHUIICNTS USED (a )  Pas-1 + ZflS (b) PRS-1 + GN (c )  PRM-6 - NaI (d)  LB5100 --- (e )  LU5100 - ,  . 

EACYCIUJND (@I--= elrn (b)- @ 40 d m  (c )  @ 3,000 c h  (d) @ 0.15 c/=- (e) . .  .g. 1.2 d m  -, 

REIuHKS a Ganu mearurenenca a t  1 m ranged from 2,000 to 6,000 c h  ( 7 . 8  co 13.4 uR/h) --. .- --.- 

BLOCK ! C R I D  

HeruHKS a Canw masurernencr a t  1 m ranged from 2,000 to  6,000 c/m (7.8 to  13.4 uR/It) -- .- - 











-- 

-- 
- -. - 
- -- 
--- 
--- 
- - . . - - - . 

~I:SII(!IIICNTS useD (a) PRS-1 + ZnS (b) PRS-1 + CW (c ) .  PRH-6 N ~ I  (d) ~85100 -- ( e )  ~ ~ 5 1 0 0  , 

~ A C K C ~ U U N D  (a)- @ 1 c/m (b)- @ 40 c/m (c) C 3,000 elm (d) @ 0.15 cl=-  La).. . .1.1* -. 
EtuNKS ' Cdn.ana merrurammcr a t  1 a ranged from 2,000 to 6.000 c/m (7,8 to 13.4 uR/Il) . - -- .- 
-- .- --- -.-- 

SURVl.fulI ..)-8z . @P D A ~ ~ A % . Z ~ S  -- - - . --- -- 
I 



IISTI(LIIICNTS USED (a )  PRS-1 + ZUS (b) PRS-1 + a ( c )  PW-6 - N.1 (d)  LB5100 --- ( a )  L~sloo -- .. 
EACKCHOUND (a)-  @ 1 c/m ( b ) - @ 6 0 c / m  ( c )  @ 3 , 0 0 O d m  ( d ) - @ 0 . 1 5 c / m - ( e l  . . . 4 . l * z c l ~ - .  

RDUWKS Cawna merrurenencr a t  1 m ranted from 2 , 0 0 0 ~ 0 0 0  elm ( 7 . 8  t o  13.4 uRI11) - -- .- 

GRID 
BLOCK 



fturtuS * Gansna mersurementr rc 1 m ranged from 2,000 t o  6,000 c/m ( 7 , 8  to  13.4 uRlh) - . - - - . - 





G R I D  
BLOCI; 

MHKS * Gdnwa merruremenca rc 1 m ranged from 2,000 to 6,000 c/n (7.8 to 13.6 uRl11) - -  ---.- 











IES.I.I,IIIIEN~S USED ( A )  PR3-1 + Zn3 (b) PR3-1 + Gn (c )  PRM-6 - NaI (d)----- (a)-!!!= ---. . 

IACKCIWUND ' (A)-  @ 1 elm (b)- @ 40 e/m (c)  @ 3,000 c/m (d)  @ 0.15 clm - ( e l .  .&LLC/nl-. 
REtuhKS * G I P . ~ I I ~  ~.~LUCIIICDCI a t  1 II ranged from 2,000 CO 6,000 elm (7.8 CO 13.4 U R / ~ )  .- --.. 

---- -.-- -- 
SURVI.Y~)H .,)_MB~ RR DATE -. .--- - . ---- 





-- -- ---- -.-- 
SURVI.SLIH , .) DATE . .--- -.----- 

I#SlIILIIICNTS USED (a )  PRS-1 + ZnS (b) PRS-1 + GM ( c )  PRM-6 - N.1 ( d )  L05100 -- ( e )  !.US100 - - - .  

EACKCHOUND (a)- @ 1 c h  (b)- @ 40 c /o  (c)  @ 3,000 C/IO (d) @ 0 . U  ch - ( e l  .!!, LLgh-, 
REIMHKS Caam rnearuramcnta a t  1 m ranged from 2,000 -000 elm (7.8 to 13.4 UR~II) -- --. - --.- 







:RID 
BLOCK 

F A C I L I T Y  ESC Phrrr I RUOH / AREA 1 12 - 36/39 



IYSl.l(llllENTS u S U  (a) PRS-1 + 2nS (b) PRS-1 + (c) PRW-6 - N.1 ( I J )  LB5100 --- (8) LU5100 -,. , 

CACKLHUUND (11- @ 1 elm (b)- @ 60 C/O (c) @ 3,000 clm (d)  @ 0.15 c h  (r)-..f. 1.2 c h  . 
RwunKS-- Ifin'ur mer#urnaentr re 1 m ranpad from 2.000 to 6.000 c/m (7.8 to 13.4 uR/ll) -.--. 



~ESII,I~,IL~ITS u s m  (.) PRS-1 + ZnS (b) PRS-1 + Cn (c) .  PW-6 - NIX (d) ~ ~ 5 1 0 0  --, (e),g$lOO ... 

~ACY<I.LIUND (a)- @ 1 (b)- @ 40 d m  (c) @ 3,000 d m  ( d l - 4  0.15 d m  - ( r ) - . . d . L c l d ! ! ! - .  
eturuS-- ' ~ n ~ s a  mcaruramancr at  1 m ranerd from 2,000 to 6,000 c/m (7 .8  ro 13.4 uR/h) - --. 





--- 
GRID 
BLOCI; 



--- - -.. 
I DIRECT PROBE UEASUREHENTS REHOVABLE CONTANINATION (~nr*;rT\ 

---- 
GRID 
BLOCK 

.-- 

As-- 



GRID 
BLiJCb 





CRIU 
BLOCC 

I 
.- 

DIRECT PROBE MEASUREMENTS REMOVABLE CONTANINATION (Smdrrrr) 1 



INS'I'HIIIICNTS USED ( A )  PRS-1 + ZnS (b) PRS-1 + cn (c)  PM-6 - NeI (d) La5100 --- ( e l  LB5100 - .. 
IACL(CIIUUND (4)- @ 1 d m  (b)- @ 40 elm (c )  @ 3,000 clm (d) @ 0.15 (e l - .  .d.L1&-. 

RE~UNKS--;&~~II~ me~ruremenrr A C  1 m ranged from 2.000 co 6.000 c l a  (7.8 to 13.4 ullh) - --- 



--- 
--- 
-- 
---. 

I ~ j ' I H L I I I C N T S  USED (a) PRS-1 + ZnS (b) PRS-1 + CH (c )  PRH-6 - NaI (d) L15100 --- (e) LUs100 ... 
CACL(L1iUUND (1)- @ 1 d m  (b)- @ 40 c i a  (c) @ 3,000 c/m (dl @ 0,lS c h  ( e ) - . . & L L C / m . - .  

E I U K K S - - ~ ~ ~ ~ - W I  mearurementa at 1 m rangad from 2,000 to 6,000 clm (7.8 to 13.4 URIII) - - -- -- 

GRID 
BLOCK 



I G R I D  1 BLOCK 

I DIRECT PROBE MEASUREMENTS RWVABLE CONTAHINATION ( S U . U C ~  

BLOCK I 

RE~UKKS- 1&n*1e mrrlruremenc8 A C  1 a rmgrd from 2,000 co 6,000 c/o ( 7 . 8  co 13 .4  uR/tt) - -- .- 



I DIRECT PROBE MEASUREMENTS REMOVABLE CONTAPIINAT~ON (sme;rT~ 

--- 

G R I D  
BLOCK 





CRlO 
BLOCK 



--- 

GRID 
BLOCI; 

-. 

A ! u L -  

F A C I L I ~  ESG Phere I noon I A R ~ A  112-~4,//5 f ~ o a e  





--- 

GRID 
BLOCK 

--- 
GRlO 
BLOCK 

.-. 

dC.93. 



--.. 
I I DIRECT PROBE MEASUREMENTS REMOVABLE CONTANINATION (~ruerrr)( 

--- 

G R I D  
BLOCK 

-. 

unKS- ~ ~ n ~ s a  mearurernent~ a t  1 a ranged from 2,000 CO 6,000 c /m (7.8 to  13.4 uR/h)  - - .- 





-- 
G R I D  
BLOCL; - 

Q&- 

--- 

G R I D  
BLOC6 

7- 

w 



GRID 
BLOC& 

i-: 

INSI.I(IIIIC~ITS USED (A) PRS-1 + tn3 (b) PRS-1 * cn (c), PW-6 wit (d) ~a5100 --- (el L U S ~ O O  ,-. 
CACYCI;IIUIID (a)- @ 1 c h  (b)- @ 40 C/. (c) @ 3,000 c h  (dl @ 0.15 d m  (e)-..t.LL&,. 

REIUHIS- 1 fin-6~. naArurament1 at 1 a tanpad from 2.000 to 6.000 c / a  (7.8 co 13.4 u R I l 1 1  ---- 



G R I D  
BLOCI; 

INSTI~ I I IL I ITS USED (a) PRS-1 + ZnS (b) PUS-1 + GI4 ( e l .  PM-6 - NAI (d) La5100 --- (6)  La5100 ,.. 
EACKGI~#D (a)- @ 1 c h  (b)- @ 40 c/m (c) @ 3,000 c/m (d)  @ 0.15 cfm ( r l - . . l . L L * , .  

: r t ~ m ~ ~ -  : 2 n a s n  menwrementa A C  1 n ranged from 2.000 co 6,000 elm (7.8 to  13.4 uR/h) --- 

G R I D  
BLOCK 

I ~ S l . l t l 1 l l L f 4 T S  USED (A) PRS-1 + ZnS (b) PRS-1 + GI4 ( c ) .  PM-6 - N A I  (d) La5100 --- (8)  LU5100 .-,. . 
~ A C K C I U U I ~ D  (8)- a 1 elm (b)- @ 40 c/m (c) @ 3,000 c/m (d)-@ 0.15 c f a  - (c)...P.I.L* -. 

W ~ K S -  :%n011r ncaaurenenta nc 1 n ranged from 2.000 to 6,000 elm (7 .8  to 13.4 URIII) - ---- 





FACILITY ESO Pbrrr I UOUJ AREA 110- v 
GRID 
BLOCS 



D I R E C T  PROBE H E A S U R E H E N T S  I REHOVABLE CONTATIINATION ( ~ d u r r )  

--- 
GRID 
BLOCK - .- 
n.- 



:&ma& maarurements at 1 m ranged from 2,000 to 6,000 c/a (7,8 to 13.1 u R h )  - --.- 

1 DIRECT PROBE HEASUREMENTS REMOVABLE CONTAHINATION [saw;r;71 

I I ;S '~KI I I~L I~ 'FS USED (a) PHs-1 + 2nS (b) PRS-1 + GM (c). PW-6 1.1 (d) L851DO --- ( a )  LU5100 ,., 
eACliLbuUfiD (a)- @ 1 elm (b)- @ 40 c h  (c) @ 3,000 clm (d)  8 0.15 clm - (e)...j. 1.2 elm -. 

AUKS-- ; s n w  mrarurcmenc~ at 1 m ranard from 2,000 to 6,000 elm ( 7 .8  to 13.4 URII~) - -- .- 



--- 

G R I D  
wocrt 

D,9 

DIRECT PROBE ~EASUREHENTS I REHOVABLE CONTAHINATION ( ~ u d r r r ) ~  

--- 
GRID 
BLOCK 



D I R E C T  PROBE U E A S U R E U E N T S  I RE~UIVABLE CONTAMINATION ( ~ m l r i r r ~  

G R I D  
BLOCK 



--- 

GRID 
BLOC& - +=-- 

G R l O  
BLOCK 



FACILIR ESC PI..aae I noon I AREA w u  - 2~ w u  

--- 

G R I D  
BLOCh 

--- 

G R I D  
BLOCI; 

-. 

.35 - 



GRID 
BLOCK 



CON C M I S A C I O N  SURVEY SGPIARY 

! 
' C K I O  
I BLOCK 
I 



b 
CONTYINATION SURVEY SUEMHY 



C O S T ~ ~ I N A T I O N  SURVEY SC?CuRY 

CONTAMINATION SURVEY SUPMARY 

_ _ _ _ _ _ _ .  . . . - 

DATE -- - . . . 

., . 

i ! 

f: 
-,7 p.:, 

: 
\ '  : I, 

.. ~ 

. , 
,. . ~ ., . 

3 
$5 i.:: 

. . 
1 : 

;. 
", . . 
- .  
i 
B 
I .  

! 

i 



resrRurcL?rTs USED (a )  PRS-1 + ZnS (b) PRS-1 + GM - ( c )  PW-6 - NaI - ( d ) - . L E .  -- - ( r J - .  Lu5100 . 

BACKGROUND ('3) @! *---- (b) @ 40 c/m - - -  ( c )  . @ 3.000 c h  ( d )  - -&~ .~ZSL!  - (e) 111 C/n- 
HLPUHKS Gamma measuremenca a t  1 m ranyed from 2,000 to 6 ,000 c/m (7.8 t o  13 .4  uR/h) -- ---- - ---- 

-- 
SURW T 3 X 7 B - ~ ~ ? ~ (  & B DATE -- - - -- - - - 

CONTAMINATION SURVEY SLWNMY 



COX CAYINAT ION SURVEY SLRCLiRY 

ESi Phase I 

CONTAMINATION SURVEY S U E W R Y  

1 I , I I  .I( , (, I , I  I IIII1! I I , II!l I ,  I I I I 1 ,  1 1 ~ 1 1 1 1  1 1  1 1 1 1 1  1 1 1  1 1 1 1  ,11111 1 . 1  1 1 1 1 1 1 ~ 1 1  
.. -. . . 

CILL~;H~U::U ( . I )  ? ? C / I I I - - - - -  (b)  . @ 40 elm - (c) ' @ 3,000 & (J )  -2O.jl. :!r. .. . f .  ! d c / m -  
~1:u)iKS Canom c s u r e m e n t a  a t  1 m ranged from 2,000 t o  &= e l m  ( 7 . 8  t o  1 3 . 4  u ~ l h )  -- .-.. . .---. . . . .. 

- - . -- - -- _ _ _ _  _ 
SUR\'I : t s ) -  DATE .. . - -. . - . - 



(Smears) 1 

ISSTHUEIENTS USED (a) PRS-1 + ZnS (b) PRS-1 + cU--. (c) PRn-6 = No1 - ( d )  L S S ~ W  -- ( e )  LBsl00 . 
BACKGROUND (a)-- @ 1 elm (b) @ 40 clm (c)- @ 3,000 c/m (d l  @ 0.15  c/m - (e )  - - @ 1.2 c/m 

REP.URKS Cams measuremencr ac 1 m ranged from 2,000 to 6,000 clm (7.8 to 13.4 uR/h) 

--- 
u v  . i s )  . B2 . 4 MB ~ A T E  ----.-- - 



CONTAYINATION SURVEY SLIElMARY 

CONTAMINATION SURVEY SUEMARY 

F A c I L I ~  ESC Phase I ROOM / AREA 115- 85/6 9 
---. FLOOR 
I 7 I DIRECT PROSE MEASUREMENTS I (  REMOVABLE CONTAH~NATION (Smrilrs) I 



COKTMINATION SURVEY SfiMARY 

CONTAMINATION SURVEY SIJIlMARY 

F A C ~ L I ~  ESG Phase I - muon / AREA 115- 85/6 f 
F L O O R  

I I 1 DIRtCT PROBE MUSUREMENTS ( 1  RWVAULE CONTAEIINATION (Smears)  1 

INSTRUMENTS USED (a)  PRS-1 + fnS ( b )  PRS-1 + CM--. ( c )  PRPI-6 = NaI - -  ( J ) - - Y % g ?  , - . . ( e j  .LEE!-.- . .  
BACKCROUNO ( A )  .- @ 1 cltn .- ( b )  @ 40 elm--. ( c )  .-F3,E?-s/n (J)  . !-g:!I-~!m . ( c . )  @ Ld C/m . 

REPUNKS * Gama measurements a t  1 m ranged Erom 2.000 to 6.000 c/m ( 7 . 8  to 1 3 . 1  uR/h) . - - . - - . -. -- . - - . -- 
----- - . . - -. - - -  - . - - - . - - . . - - - - .. . - . - -- - 

s u w  . s g ~  t-+- ?F # EZ ---- DATE -- -_- . . . - . . . - 



COSTA'IINATIUN SURVEY S L X M R Y  



CONTA'IINATION SURVEY Sli?I?URY 

FACILITY ESC Phase I 

rxs~Rut!wrs use0 (a) PRS-1 + ZnS ( b )  PRS-1 + GM (c) PRH-6 - NaI (d) LB5100 -- (r) LBS100 -- 
BACKGROUND (a)-- @ 1 c h  (b) @ 40 elm (c) @ 3,000 c/m (d) @ 0.15 d m  ((a- .@ 1.2 c/m 

RENARKS * CAW measurements at 1 a ranged from 2,000 to 6.000 clm (7.8 to 13.4 uR/h) 

---- - 
SURVL (s) 23 2,. PF. C< # A8 

- - - - - - . - . - - - . -- 
- DATE - - -  - 



1 GRID 
I BLOCK 
i 

I L,IS 

-- i --- 
-A- 



CONTAXINATION SURVEY S L l M A R Y  

-- -- . 1 I P;" 

FACILITY ESC Phase I R O ~ I  115- 85/67 
F L O O R  

I DIRECT PROBE NEASURE?IENTS (1  R E ~ ~ V A B L E  CONTAMINATION ( S m e a r s )  I 

---.------- - ---.- 
CP, ,8K,AB.BP.C SURVl cs)-- f #  DATE. - 



CONTAE(1NATIUN SURVEY SUEMARY 



C 0 P ; T W I N A T I O N  SURVEY S L T N A R Y  

CONTAMINATION SURVEY S L I E M R Y  



CONTA'IINATION S U R V E Y  SU?IMARY 

CONTAMINATION SURVEY S U E M R Y  





CON"d1INATION SURVEY S L X L U Y  

I: :SSKUMENTs U S E D  (a) PRS-1 + ZnS (b) PRS-1 + GM---_ ( c )  PRM-6 - NaI (d ) - -  LB5100 - - , . ( r )  LB5100 - .  

YACKCKOUND (a)--% c/m (b)- @ 40 clm - (c) @ 3,000 clm - (J). @ 0.15 clm ..- (el - . @  1.2 clm 

Rt:?!.iKI;S- * Camna mea8uremcnta a t  1 a ranged from 2,000 to 6,000 c/m (7 .8  to 13.4 uRlh) --- - . - -.- 

I:.SLI(UEII.NTS U S E D  (a) PRS-1 + ZnS (b)  PUS-1 + GM - ( c )  PRM-6 - NaI - (J) . L.100- - . ( r )  LBS100 - 
B;LKI;HUU~S;L) ( 1 ) .  @ 1 1 . -  b @ 0 1 c @ 3.000 ~ k .  (d) --?-0.~?-'s!ra - ( e l  . $ . L L ~ ! L .  

HI:!L;KKS * Caa~n~~a_~u_femancs a t  1 m ranged from 2,000 to 5 0 0 0  d m  ( 7 . 8  to 13.4 uR/h) ' Sea pap-.--- & C I C V Q ~ C ~  read ;  n -- - __ _ _______..--- 
S C K V I  <,s)-.88~M,e D A T E  -.------ .. - . - . - . - 



CONTh?INATION SURVEY SUEEL4RY 

INSTRUEIENTS USED ( a )  PUS-1 + ZnS (b) PUS-1 + (24 (c) PRM-6 - NaI - (d) LB5100 ,- (el-.LBSlOO 

BACKGROUND (a)- . !2C/m- (b) @ 40 d m  -- (c) - @ 3,000 d m  (h). @ 0.15 c/m (el . - @ 1.2 d m  

RDMHKS C a m a  measurementr at 1 m rrnged from 2,000 to 6,000 clm (7.8 to 13.4 uR/h) - 

I : : S ~ H U ~ I E N T ~  USED (a)- PHs-1 + ZnS (b) PUS-1 + (c) PM-6 = N!L-. ( d ) - . J i E .  -- (r).- LW00 .. 

BACkCROUND ( a )  . .@> -- (b) @ 40 -- (c) . @ 3,000 c/m . ( d l  --&&0.1551? .. (e) .! L z - h - .  
REMKKS * Gamma measurements at 1 m ranged from 2,000 to 6,000 clm (7.8 to 13.%uR/_h). . . - 



CONTWINbTION SURVEY SL7MiRY 

CONTAMINATION SURVEY SUFMARY 



CONTAHINATION SURVEY SL?DMRY 

F A C I L l n  ESC Phase I ROOM / AREA 1 1 5  ~ 5 / 6 9  

- - - F L O O R  
I I OIRECT PROBE MEASUREXENTS I( REMOVABLE CONTAMINATION (Smears) I 

r:israunears use0 (a)  PRS-1 + ZnS (b) PRS-1 + GH . (c )  -PW-6 - NaI - (4) LB5100 - - - (r)- L05100 . 

BACKGROUNU (a).. @ 1 (b) @ 40 c h  ( c )  @ 3,000 d m . ,  (4)- @ 0.15 c/m ( e )  . . e  1.2 d m  

RENARKS Cama mearurements a t  1 m ranged from 2,000 to 6,000 c /o  (7.8 to 13.4 uR/h) ----- - . .-- 

CONTAHINATION SURVEY SUEWRY 



CONTAMINATION SURVEY SUEM4RY 

I::~I.KLI.'(I<.v.~s USED (a )  PRS-1 + ZnS ( b )  PRS-1 + CH - ( c )  PRH-6 - NaI ( d )  L~5100 - .. (e).. ==--. . 

E.;LKCKOUSU (a).  . @ 1 ( b ) . - E 4 0 - - .  c @ 3,000 c/m ( d )  .-30,l5 c/ro. . ( r )  t .  LL L!E-. 

H ~ L ; ~ Y S  * Caliunn measurements a t  1 m ranped from 2,000 t o  6,000 clm ( 7 . 8  t o  13.4 u ~ l h )  _ _  _ _--- 

CONTAMINATION SURVEY SUIWRY 

_ _ _ _ _  _ . _ .- 

DATE- . .  . . . . - . .- . -- . -- 



C0:XMISATION SURVEY SLTIMARY 

F A C I L I T Y ~  Phase I 

CONTAHINATION SURVEY SVEIEWRY 

FACILITY- P b a e  I 

1::STHIIMI.N'I'S USED (a)  PUS-1 + ZnS (b)  PRS-1 + GM (c) PRH-6 - NaI ((d)J5=. - ( e l  
BACKGROUND (a).. @> elm (b) @ 40 (c)- @ 3.000 c/m. ( d l -  @ 0.15 c/m .. ( e )  

HE?LAHKS * Camma mearurementr a t  1 m ranged from 2,000 to 6,000 c/m (7.8 to 13.4 uRlh) -- 
---. -- --- 

SUHVL .(I)- DATE . --- 





I ; : j . ~ ~ ~ , P ~ ~ H . ~ ~  (a) PHs-1 + ZnS (b) PRS-1 + C N  - (c) PRM-6 - NaI (J). L85100 - .. . ( c ) -  !&!* -. . . 
BACKGHOUND a (a)- .  @ 1 cln - (b)-  @ 4O - (c) @ 3,000 clm ( J )  -. @ 0.15 c!~. .. ( e )  . g L l  c!!! . 

HEfGhKS * Ca12.1 mrdsurementa at 1 m ranged from 2,000 to 6,000 elm (7 .8  to 13.4 UR/II) ,-..-.--- - .  .... 



t.: 





I ~ : ~ . I I ; L I : I C N . T S  USLO (a)  PRS-1 + ZnS (b) PRS-1 + CM (c) PRX-6 - N.1 (d) L15100 --- (a )  LliS100 . 
C A C K i R U U N D  (a)--  @ 1 d m  (b)- @ 40 c/m (c) @ 3,000 e/m (dl  @ 00.5.55/'"- (e)-..#.L&&,-. 

I~EILHKS * .Canact mmrurtmenC8 a t  1 m ranged from 2,000 t o 0 0 0  clm (7 .8  co 13 .4  uRIII). - --.- 
.-. 

s u n v ~ . .  r i~)-cP. MR. RG PAT& 3 I adiET.--B7--'-- 
I I '  







BLOCK E 
-- . . --- . 'E 
P 
i w- +-- 
I 
I -- 



rr:aricuilpNTS U S E D  (a)  PRS-1 + ZnS (b) PUS-1 + CU (c) PIIN-6 - NaI (d) LIlSlOO --- (e) LU5100 . , 
ei \C); i l<UUND (a)-- @ 1 d m  (b)- @ 40 elm (c) 8 3,000 elm (d)  @ 0.15 c l n  - (e)-..S.b2 elm . 

I ,LIUHKS * Can,~u mrr~uremenca at 1 m ranged from 2.000 t o  6.000 c h  (7.8 KO 13.4 uR/h) --. - ---- 



~ ~ S ' l ' i c U l l L N T S  USLO (A) PRS-1 + ZnS (b) PRS-1 + CH (c )  P M - 6  0 NaI (J) LB5100 --- ( a )  LU5100 --. 
EACKCHOUNO (A)- @ 1 (b)- @ 40 d m  (c) @ 3,000 c/m ( d l  @ 0.15 elm - ( e l - .  . J.LL&!-. 

RDIUPKS * C a a m  me~rurunmcr at 1 rrnaed from 2,000 to 6,000 c/m (7.8 to 13,4 uRlh) --. - --.- 
--- -- --- 

SURVI. . (s) OATE.J~U.~~ . -- , . ,,. - 

I:.srRutll:rTs USED (4) PRS-1 + ZnS (b)  PUS-1 + CH - (c) PWI-6 - NaI (rl)--@?;E . (.J LB5100 -. 
BACKGROUND (a).- @ I clm (b) @ 40 C/UI (c) _ @ 3,000 C/CI (4) -@ 0.15 fLm ( r )  1.1 ~/m-. 

H ~ . ~ V \ K K S  * C a m a  measurements a t  1 m ranged Iron 2,000 to 6,000 c/m (7.8 to 13.4 uRlh) - - ---- . .- . - 



CONTAMINATION SURVPI SUEWRY 



CONTAMINATION SURVEY SL??.MARY 

HENAHKS * Camma measurementr at 1 m ranged from 2,000 to 6 , 0 0 0  clm (7.8 co 13.4 u R / h )  ~------. - 

LONTAMINATION SURVEY SUENARY 

F L O ~ R  .- 

I I I DIRECT PROBE MEASUREMENTS 11 REMOVABLE CONTAMINATION (Smrurs) I 

.- . . -. . . -- F L O O R  
I I D I R E C T  PROBE MEASFRENENTS [ I  REMOVABLE CONT.4E1lNATION (Smeac~) I 



CO:;TAXINATION SURVEY SU:LtGiY 

CONTAMINATION SURVEY SUEWARY 

1:;31RL;NCN'IS USED (a) PRS-1 + ZnS (b) PRS-1 t GM - -  (c) PRM-6 * Nc-- (d)--485@- .- ., ( c J . -  L S 2 -  . 

LACICUOUND 1 . - -  @ 1 c/m (b)-. @ 40 cl- ---. ( c )  @ 3,000 elm _ (4) --L.!L15 g!m. ( e )  . f.1.2 C/'R- 
Kl:!~i t tKS _f_ Camna mraaurementa at 1 m rnnyed from 2.000 to 6 , 0 0 0  clm (7.8 co 13,&- .--.---. . .... 

- - . . - - - -. .- - -- - - - - . - _ _ _ _ _  _ __ - - .  -- 
s u ~ \ ' ~  : , s ) -  A&---..- -- D A T E  . - . . -- . 



CO?;TtLYINATIOH SURVEY SLTM4RY 

-- -- p- ---- 
SURVl : (s) -  -- DATE - -  --- - . - 

1::SfHUElENTS USED (a) PRS-1 + ZnS (b) PRS-1 + CM ( c )  PW-6 - NaI . ( d ) - . l E ! E -  - . _ I = ) - .  !.$ig-- -- .. 
MACKCHOUNO 1 . . .  - (b). @ 40 c/m - .  (c )  . - @  3.000 elm . ( d )  .-!.O,lLs!l~. . .  (L.) @ &-. 

RLI.MKKS Carm~~a mcaaurementr a t  1 m ranged from 2,000 to 6,000 clm ( 7 . 8  to 13 .4  uRlh) . .- - 



CONTAMINATION SURVEY SUMMARY 



HfrMHKS * Canu~~a mrasurrmancs a t  1 m ranged from 2,000 to 6,000 elm. (7 .8  to 13.0 uR/h) ------ 
-- - -- -- . . - .- . - . .- 

SURVl . M E  -- DATE ----- . . -. . - . . -- -- 

CONTAMINATION SUHVEY SUELWHY 

F A C I L ~ ~  ESC Phase I -- - KOUN / AREA / I 5  - 7&4&- 
F L O O R  

I::S'I'HUIIE!US USED ( a )  PHs-1 + ZnS (b)  PRS-1 + Cfl - ( c )  PRH-6 - $iI_ (4) , _L!?!g. . . (u), . @?I00 .~. . 

tACKCROUND (n).. @ 1  elm b @ 0 1 . ( c )  - @ 3,000 d m .  (d)  _-9:11$!pl . (r) . @  l.2 s b  -. 

uE~MHKS * Camma measuramentr at  1 m ranged from 2,000 to  6.000 c/m ( 7 . 8  to  1 3 . 4  uR/h) - _ -- - 
- --- --- .---- ----. . . . - - . --. --- - 

S U H V I  s is)-- AB Qd R R  - - - - - - - - - I)ATE -- . -. -. . . . . . - - . . . . -. 



CON tA.'lISATIOS SURVEY SLWLIRY 

. . - . - . -- - F L O O R  -- 
I DIR=C: PROBE YEASCRE?!ESTS ! RE?IOVABLE C O N T W I I S A T I O N  (Smears)  I 

S C k Y I  

I----- 
I ;;& 
! ;.-_- - 
-Ua 

1 -  -- 
,--- 

---- 
.. AA, !A 

- 

- . - - . . - . - 

j AB, I2 

I 
j--- 

I----- 
, - - - - - . - .- 
, .AL9. 12.. 
/_- ----- - -- 
I 

8 - .  

. . . - . . . . 

CONTAMINATION SURVEY S U E M R Y  



P - -- - - - - - --- - - _ - - -- -- . - - - . . . - _ 
SURVI . i s )  ME 8 28- - -- DATE -- -. -- - - -- . .- -. . . . . . 



CONTWISITIO:; SURVEY 5LXLARY 

r . . ,LI l  L.iy--z ~ v I & ~  I -- RUUN : i x e ~  115 - 7 $ / 8 6  
FLooA 

DIRECT PROBE >lEASCRE?lESTS 

1::s li:c?!t.!:rs U S E D  ( a )  PRS-1 + ZnS (b) PRS-1 + CM (c) PRM-6 - NaI (J )  LBS100 - - , - (=)  LBSlOO -_-. 

L:,iLZKOUSD (a) --fiA%---- ( b ) ,  @ 40 c/m - (c)  @ 3.000 c/m ( d )  @ 0.15 c/m (s) . e ?,2 c/m . 
61 !!.;kcj -., * ~;~IIUII.I msiruurtmcntr ac 1 m ranged from 2,000 to 6,000 clm ( 7 . 8  to 13.6 uR(bl-.-.., - .  , , -.------.. 

CONTAMINATION SURVEY SUMMARY 

F A C I L I ~  ESC Phase I ROOM 1 AREA ] ~ 1 ~ 9 @ / ~ 6  
L!- -. ......... -. 

EIINATION (Smedrs) 

BETA-CATMA ( e )  - 
c / n  d/m/100cs 

2 
- 

- 

3.5 5 L  

-..-- 
I .5 --- 1.0 

.... ---- 
---. 

. -- 
. I .%-  

. .  . .  

--.---- -- 
.................. 
....... -.- .. -- 

i" 

i.. 



CONTAMINATION SURVEY SUI.LEL4RY 



O R  
LEIINATION ( S n i e a r s )  I BETA-CA'PU ( e )  , 

I - I  

CONTAMINATION SURVLY S U M R Y  

F'ooR 
I I I D I R E C T  PROBE MEASUREMENTS 





CONTAMINATION SURVEY S I R W R Y  



i 0 S T U I I S A T I O S  S U R V E Y  SL?DLiRY 

I::sraune!rrs useu ( a )  PRS-1 + ZnS (b) HIS-1 + CM ---. (c) PREI-6 = NaI ( J ) _ . g S E .  - -. ( w ) . -  LnSlOO -, 

EACKGROUNO ( a ) - . L i  elm (b) @ 40 elm (c).- @ 3.000 clm (d) @ 0.15 elm - ( e )  -5. -L clm . 
HC?UHKS. * Canuna meauurements at 1 m ranged from 2,000 t o  5,000 c/m ( 7 . 8  t o  13.4 uRlh) .- . . 

CONTAMINATION S U R V E Y  SUEIUARY 



CUNTAMINATION SURVEY SlhIMARY 

I-I 





nt.?!.;k);i. _ C J n u w  ~mrasuremenCs at 1 m ranged from 2,000 t o 5 0 0 0  clm (7 .8  t o  13.1 uRl11) 



~ E E I A ~ K S  * Can~ma measuremencr ac 1 m ranged from 2,000 co 6,000 clm ( 7 . 8  to  13.kaI1) .,-.-.---- .- - .. . - 





-- DATE -.---.-- - 

DIRECT PROBE MEASUREMENTS 

POlN'S 1 BETA (b l  I CANHA ( c p  
c/m I d/m1100cm2 / clm Idlm/100cm21nrad/hrl clm 1 l":i:e: 

-. - . . . . - 
REMOVABLE CONTANINATION l S a e n r s )  - 

ALP - 
cl. - 



-- 

r ; ; j i , . i , : l~?~rs  U S E ~  (a) PUS-1 + ZnS (b) PUS-1 + CM (c) PRH-6 - NAI (d)  LBSlOO ( r )  LUS100 . . 

EACLU h~lUN0 (a)- @ 1 c/m (b)- @ 40 c/m (c) @ 3.000 c/m (d)- @ 0.15 c/m - (e) . .  .$.LL&-. 
n f b ~ . ~ ~ S  C A ~ . U J  mearuremenrr at 1 m ranged from 2,000 to 6,000 c/m (7.8 to 13.4 uR/b) - -. .- --.- 

--- -..-- 
--. - 

NU,, .( is)AJB, P4 ,CNP ~m.5'33.  . -. - .- . -- - 







I CRIB 
BLOCK 

1r;S'Hil~llCNTS USED (a )  Pns-1 + Z d  (b) PRS-1 + CH (c) . PW-6 NaI (J)  LIlSlOO - -- (r)-gzg ---. , 
IACXClioUt4D ( 8 ) -  @ 1 c/m (b)-@ 40 (c) @ 3,000 d l  (d) @ 00.5 c c h -  ( a ) - , . g . h l h - .  

REtutiKS-- I'nw maa*urementr a t  1 a rangad from 2,000 to  6,000 c/m (7.8 to 13.4 uR/h) - --.- 



~kiluhWS-- z&nmu meaauramenca at 1 m rrngad from 2,000 to 6.000 e l m  (7.8 to 13.4 u R h )  .- --.- 



I G R I D  
, BLOCK 





FACILIR , ESC Pb.ase I uoon / AREA I /  5 ;  84A 
--- -. FLOOR 

I DIRECT PROBE HUSUREUENTS 11 REHOVABLE CONTAMINATION (SN~II*II) 

rrrsrwaletirs use0 (a) PRS-1 + ZnS (b) PRS-1 + GI4 (c)  PW-6 - NaI ( d )  1 ~ 5 1 0 0  --- (0) LuS100 -,.. 
~ACSCIIUUND (1)- @ 1 elm (b)- @ 40 c h  (c) @ 3,000 elm (d)- J 0.15 clm - ( r ) - . . ~ . ~ ~ C / N - .  

~ftlr\u~S-- L&nwa nra&urementc rc 1 m rrngrd from 2,000 to 6.000 elm ( 7 . 8  to 13.4 uR111) - -- .- 



G R I D  
BLOCK 



GRID 
BLOCS 

REIIA~KS-- -%n'118 mee~urementr a t  1 ranged from 2,000 to  6,000 c/m (7 .8  to 13.4 uR/b) - --.- 











CONTAnINATION SURVEY SLWIARY 



FACILITY 
LjG - Phase I1 

ROOfl / AREA I I 12" - ~ - 0 4  
F L O O R  

1nsrrunwrS usm (a) PRS-1 + ZnS (b) PRS-1 + M ( c )  PRH-6 + NaI (d)-lOO (e)>l00 
BACKGROUND @ l c h  - (b) @ 40 C/M (c) @ 3.000 c/. (d) . -@ 0.15 c/m -- (8)-elr2 C I ~  

HWWKS C a m  marut.unc8 a t  l m  ranged from 4,000 t o  7,000 clm (10.6 co 14.8 uR/h) 

CONTAMINATION K ~ V E Y  S W Y  

U R L L  
I I DIRECT PRODE UEASUREHENTS - 11 RPDVAILE CONTAMINATION (Smears) I 



W)NTAUINATION SURVEY S W R Y  

FAcxrrn esc - ~h.8. 11 
" ' 2 - 0 4  



- 
COWTAIIINATIOt4 SURVEY S W R Y  

FACILITY 
ESG - Phaa I1 

i.. : 



IISTRUPIENTS USED (a) PUS-1 + 211s (b) PB-1 + CM (c )  PPn-6 + U.1 (d)J&&QD ( * ) m L .  

BACKGROUND (a)- @ l c h  (b) e 40 cia (c) e 3.000 c i a  (d) e 0.1s c /o  - (*),~JJ CII 

REUAAKS C a w  n u 8 u r a ~ n t m  ac lm ransad from 4.000 to 7.000 clm (10.6 to 14.8 ul lh l  



FACILITY 
ESG - Phase 11 



FACILITY 
ESG - Phare It  noon L--JLD,~D-~~  AREA ROQ 

IrsrHUnENTS USED (a) PIIS-1 + ZaS (b) PUS-1 + QI ( c )  PBH-6 + N.1 (d)_IDuoo_IDUoo (*)L 
BACKGROUND (a)- @ lcl* (b) @ 40 d m -  (c) @ 3,000 c h  (d) @ 0 . u  c h  - (*)-Ua- 

RWWKS Uau luaauraaatr re lm r ~ a g a i  from 4,000 to 7.000 elm (10.6 to 14.8 uWh) 



FACILITY ESC - Phaae I1 

I I DIRECT PROM MEASUREMENTS 11 R M V A I L E  COUTAHINATION ( S m r n r r )  I 





I DIRECT PROBE UEASURUlENTS REIWVAILE CONTAnINATION ( S m e a r s  I 



IESTHUPIMTS USED (a)  PRS-1 + ?nS (b) PM-1 + QI ( c )  PW-6 + MI ( d ) 1 p 5 1 0 0  (.)Ah. 
BACKGROUND ( 4 -  @ lcIm (b) @ 40 c h  (e) @ 3.000 c h  (dl @ 0.15 c k ,  (*),el- 

HWWKS * C a m  waaurnunta  a t  1m ~ n ~ e d  from 4.000 to  7.000 clm (10.6 to 14.8 uWh) 

SURVEY '8) - 

I I I DIRECT PRODE MUSUREXENTS 1 REMOVABLE CONTAMINATION (Smears) 1 



cSC - Phase I1 
P A C I L I n  



---- 
SURVE! (a )  pf r' @P ff 

I - f J ~ ~ ~ ~ - - - . -  - 
4 



WNTAnINATION SURVEY S W R Y  

FACILITY 
ESG - Phue 11 

R u o n a  . A I U  IN F a  





Cl U/ - 
SURVEY (s)- DATE 9- /7-& - 

FACILITY 
ESC - Phase I1 

ICSTIIUIIIN'IS USED (a) PRS4 + ZnS ( b )  PIIS-1 + M . (c) PW-6 + N ~ I  (d) LIS~OO W_(..)LIIO 

IACKCROUND (a)- @ Ids (b) @ 40 d m  (c) @ 3.000 elm ( d )  @ 0.1) dl -- (e) -#JJ,  c h  - 
hElUnKS Gamma measuramenta a t  l m  ranged from 4,000 to 7,000 clm (10.6 to 14.8 uR/h) - 



FACILITY ESC - Phase I1 





INSTRUHENTS USU) (a) Pm-1 + (b) PW-1 + (;n (c)  PW-6 + N.1 (d)- 

BACKGROUND (a)-, @ lclm (b) ' e 40 elm (c)  e 3.000 dm (dl e 0.15 C/I (a)-- 

REMARKS * C.lu musuremeara a t  lm ransad from 4,000 to 7.000 c/m (10.6 to 14.8  u l / h )  

CONTAI4INAIION SURVEY SWlARY 

FACILITY 
ESC - Phaa II a00n I MU I /  P-aLTc -LQR 



CONTAMINATION SURVPI SlMklARy 

ESG - Phaae I1 
FACILITI ROOMJ / I D - O ~ C  FLOQR 

CONTNXNATXON SURVEY SWRfMY 

ESC - Phaee X I  
FACILITY - 1  I J D - O ~ C  I=boe 

INSTRUMENTS USED ( a )  PRS-1 + ZnS ( b )  PUS-1 + CM (c )  PW-6 + NaI (d)  WSlOO (8)- 

BACYCROUND (,)- @ lc/m - ( b )  ( c )  @ 3,000 c/o (dl e 0.15 

REMARKS- ' C a m  meaeurame~te a t  In ranged from 4,000 t o  7.000 cjm (10.6 t o  14.8 





CONTAMINATION SURVEY S W R Y  

FACILITY 
ESC - Phaae I 1  R ~ U / A R U L I I D - O L ( C  

ISSTRUMWTS USED (.) PW-1 + ZnS (b) PUS-1 + CEI (c) Pm-6 + ~ a 1  (dl LBSIOO ( e ) s o  

BACKGROUND ( 1  e I C / ~  (b) e 40 dm (c) c 3,000 elm (d) e 0.15 dl ce) e 1.2 dl 

REHARKS Guu meaaurcn*nta a t  lm ranged from 4,000 to 7,000 c/m (10.6 to 14.8 a / h )  

-D,/z - -fig&., c)<&, 1 - p . 1 5 -  6 J f f C 8 l o ~ /  
SURVI . ( a )  Pgd C P  , , 9-n -PS -- - 

INSTRUMESTS USED (a) PRS-l + ZnS ( b )  PW-1 + ( c )  PM-6 + b I  (d) LBSlOO (C)-O 

BACKGROUND (a)- @ l c h  (b) @ 40 d m  (c) e 3.000 c/m (dl e 0.15 c/m - (e)-@ 1.2 c h  

KUURKS Camma meaauramts  a t  In  rabged from 4,000 to  7.000 c/o (10.6 to 14.8 u8/hl 



CONTAMINATION SURVEY S W Y  

Esc - Phoe  11 ROOMI AREA 1 l D - n 4 ~  FACILITY 

l r s l R U ) i E N l s  USED (a) Pas-1 + Zns (b) PUS-1 + (c)  PW-6 + N.1 ( d ) s 1 0 0  _, 

BACKGROUND ( )  @ Ic/m (b) e 40 c / 8  (c) @ 3.000 c h  (d) @ 0 . U  clm (-1-f 1 . 2  d m  

REMARKS C a m  meaaurmuenra at  1m ranad from 4,000 to 7,000 c/m (10.6 to 14.8 uR/hl 



CONTAnINATION SURVEY SlRMARY 

BSG - Phase 11 
FACILITY 

INS~RUNENTS USED PRS-1 + ZnS (b) PIS-1 + GM (c) P l U M  + NAI ( d ) - b p @ .  (*)Ls5100 

BACKGROUND ( 1  e ~ c / m  (b) @ 40 c/m (c) @ 3.000 c/m (dl  e 0.15 c h  (*I-- 

REHARKS Gamma m*s.uraancs at lm rangad from 4,000 to 7.000 c/m (10.6 to 14.8 ul/h) 

CONTAHINATION SURVEY SUIOURY 



I".... 

CONTAMINATION SURVEY SIRQURY 

FACILITY ESC - Phaee 11 R O O ~ J  AREA 1 1 6  -n9 F- 

IKS~RUNENTS USED (a) PRS-1 + 211s (b) PUS4 + Ql ( c )  PPn-6 + NAI (d)_Its5100 

BACKGROUND (a)- @ lch (b) @ 40 elm (c) @ 3.000 e h  (d) @ 0.15 d m  (a)-. 

RMARKS * Guu maaauraancm a t  In ranged from 4,000 t o  7.000 c/m (10.6 to 14.8 uR/h) 

CONTAMINATION SURVEY SU?QURY 



CONTAMINATION SURVEY S W Y  

esc - Ph... I1 
FACILITY 

COWTUIINATIOW SURVEY SUMURY 

FACILITY 
ESG - Phse 11 

IW)CI- 

SURVE (s)  fi .P. F- DATE q - l q - f q  - 



CONTA~INATION SURVEY SUmARY 

FACILITY ESG - Pham 11 W /  AREA l / 0 - 0 #  Fuo# 

I I DIRECT PROBE UUSUREHENTS I (  RP~OVABLE CONTWINATION (smear.) 

INSTRUMENTS USU) (a) PUS-1 + ZnS (b) PPS-I + QL (c) PRn-6 + N.1 (dl lll5lOO (c) US100 

BACKGROUND (a) @ I c / m  (b) @ 40 c / m  (c) @ 3.000 c l m  (d) @ 0.15 c l m  (e )J  1.2 c l m  

REMARKS Cams uaruraomtr a t  18 rra8.d from 4,000 to 7,000 e/m (10.6 to 16.8 uR/h) 

SURVE (s)  r.P. It. F. omt .9-1r-9!1 .9-rs-b3 - 
I -. 

CONTAMINATION SURVEY SWMARY 

PACILIlY ESG - Phne XI 



iNSTRUEIENTS USED (a) PUS-1 + ZnS (b) PUS-1 + M ( c )  PBn-6 + N.1 (dl  LlSlOO ( 1-00 

BACKGROUND (a)- @ lcIm (b) @ 40 c/m (c )  @ 3,000 clm (dl  @ 0.15 c h  ( e )  @ 1.2 clm 

REHARKS G- meaauremenra at l m  rangd froa 4,000 ta 7,000 c/m (10.6 to 14.8 ulllh) 

SURVE (s) (2. p. /G.L DATE --- - 

CUNTAHINATION SURVEY SUWMY 

FACI LIlY 
ESG - ~ h a e  XI noon I f l  D -01 



CON' M I N A T I O N  SURVEY S W R Y  

ESC - Phsa TI 
FACILITY noon/ AREA I I Q  - a t  

CONTMINATION SURVEY S W Y  

esc - Phase I1 
FACILITY R W I  AREA ]ID-01 FLOBR 



CONTAMINATION SURVEY S W R Y  

INSTRUNENTS USED (a) PM-1 + (b) PRS-1 + QI ( c )  PRX-6 + NaI (d)J&5100 (*)a&, 
BACKGROUND (a)- @ l c h  (b) @ 40 c/m (c)  @ 3.000 c/m (d) @ 0.15 c h  (e)-e 1.2 c h  

REMARKS C a m  maarurnanc8 ac l m  rang4  from 4.000 t o  7,000 clm (10.6 to 14.8 ullh) 



CONTMINATION SURVET SJMfURY 

FACILITY ESC - P h a a  11 R O O ~ I /  ARUl 110-01 r ~ a q ~  

CONTAnIWTION SURVEY SLMMARY 



CONTMINATION SURVEY S M R Y  

ESC - Phase 11 
FACILITY Roon I AREA I I  D - AR 

INSTRUME?ITS USED (a) PRS-1 + ZnS (b) PBS-1 + GE( (c) PRM-6 + N ~ I  (dl- (8)- 

BACKGROUND @ lc/m (b) @ 40 c/m (c) @ 3.000 clm (d) @ 0.15 c/m (6)-- 

REMARKS C~~ meaaurewnts ac In ranged from 4.000 to 7,000 c/m (10.6 to 14.8 ~ R l h l  

SURVE ( 8 ) -  e. P. /G. C. DATE 9-~r-9.1 --.- - 

CONTAMINATION SURVEY S m Y  

ESC - Phase 11 
FACILITY Roonl MU 110-01 FUQ& 



CONTAUINATION SURVEY SUMMARY 

FACILITY ESG - Phase I1 ROGH 1 A R M  / /  D-08 

INSTRUMENTS USED (a) Pas-1 + zns (b)_PRS-l + QI ( c )  PPn-6 + U I  (d l  US100 (8) US100 
BACKGROUND (a)- @ l c h  (b) @ 4 0 c / .  (c)  @3,oIloc/m (d) @0.15c /rr  (8) @ l . Z c / m  

REMARKS mu*ura.nt* at  h ranged from 4.000 to 7.000 c/m (10.6 to 14.8 ua/h) 

SURVE' ( s )  c.P./&F- DATE Q - l J - P L - -  - - 



CONTAPIINATION SURVEY S W Y  

ESG - P h a e  I1 
FACILITY noon/ MU / tn -  a# AWA,L 

IHSTRUH~TS USED PRS-1 + ZnS (b) PRS-1 + GM - (c )  PBn-6 + NaI ( d l  U S 1 0 0  (e)>100 

BACKGROUND (a)-. @ l d m  (b)- @ 4 0  elm (c)  6 3,000 CIIU (d )  @ 0.15 elm - (e) e 1.2 dp, 
KEtWRKS Gamma meaauremenca at 1m ranged from 4 , 0 0 0  t o  7 ,000  c l m  (10.6 t o  14.8 uR/h) - 

-- 
SURVEY,, S)- c. P. / E  F: DATE q - l b  -13 ---..-- - 



IESTRUNWTS USED (a) PRS-1 + ZnS (b) PUS-1 + QI (c) PW-6 + NaI (d) 115100 (el-0 

BACKGROUND (a)- @ LC/. (b) @ 40 c/o (c) @ 3.000 clm (d) @ 0.15 elm ( c )  @ 1.2 c/m 

REMARKS C- musuraancs a t  t rangad from 4,000 co 7.000 clm (10.6 to 14.8 d l h )  

. -- 

CONTMINATION SURVEY S W R Y  

rxsr~unerrs USED (a) PRS-1 + 2x13 (h) PXS-1 + (11 ( c )  PW-fi + NAI (d) LES100 

UACWROUNO (a) @ k f ~  (b) @ 40 c/m (c) @ 3.000 c/m (d) @ 0.15 c/m ( e ) - C W  C I ~  

REMARKS Camma m*a*ur.~l*nta at l m  ranged f r m  4,000 to 7.000 d m  (10.6 to 14.8 uR1h) 



CONTAMINATION SURVEY SWHARY 

6SG - Phme I1 
FACILITY ROOU I AREA l l D - g g  F u n &  

I N ~ T R U H E N T ~  USED (a)  PUS-1 + ZnS (b) PUS-1 + QI (c)  PRH-6 + NaI (d) LB5100 ( d m 0  

BACKGROUND (a)  @ l c h  (b) @ 40 c/m (c)  @ 3.000 c/m (d )  @ 0.15 elm (e)  @ 1.2 clm 

REMARC3 Camma meamuramanta a t  Ll. rangad from 4,000 t o  7.000 clm (10.6 t o  14.8 uRlh) 

sunvn ;s) C. P. /G.  F* DATE/&-%---- - 

CONTAMINATION SURVEY S W Y  

FACILITY 
Esc - Ph.. I1 ROonl AREA I l D  - O X  

IISTRUPIENTS USED (a) PUS-1 + ZnS (b) PUS-1 + a ( c )  PW-6 + N.1 (d) 115100 - (a)- 
BACKGROUND @ lclm (b) @ 40 clm (c)  @ 3,000 e/m (d) @ 0.15 elm (el-@ 1.2 clm 

REHARKS Gamma mc~.urement~ a t  1 m  ranged from 4,000 to 7,000 clm (10.6 t o  14.8 @/h) 

- 
SURVE: ;s) DATE 9 -15-81 - 



CONTAMINATION SURVEY SUEMARY 

ESC - Phuie I1 
FACILITY  ROO^ I AREA I I  B ab I ~ M  - .  

CONTAMINATIOU SURVEX S W Y  

FACILITY 
tSC - Pbrm 11 awnJ AREA 11 D- OK - 



CONTAMINATION SURVEY S M R Y  

ESG - Phase I1 
FACILITY ROOM 1 ARU l l  D-08  w u s  



CONTAMINATION SURVEY S W Y  ' 
FACILITY 

ESC - Phase 11 ROW/ AREA IIR-r ' )% 

- 
SURVEY S) CR &. /AX id. /?-F. . DATE 9 - I L - a  --.-- - 

CONTA~INATION SURVEY S W Y  

FACILITY I S G  - Phare I1 WIN/ AREA Ilb-ba vUyS 



CONTAMINATION SURVEY SlRMARY 

ESC - Phase 11 ~ o o n j  AREA 11 n -01 WAUY 

- -  

I N S T R U H ~ T S  USED (.) PUS-1 + ZnS (b) PRS-1 + CM (c)  PRI44 + NaI ( d l  L15100 

BACKGROUND (a) @ lc/m (b) @ 40 clm (c) @ 3,000 c l a  (d) @ 0.15 c1.i (e)-e 1.2 c h  

RmRKS C a m  moaouremaatm a t  l m  ranged from 4.000 t o  7,000 c/m (10.6 t o  14.8 uR/h) 

DATE q-11-83 +- 9 - 1 7 - i ~  - 

CONTAMINATION SURVEY S W R Y  

IIISTRU~IENTS USED (.) PUS-1 + ZnS (b) PUS-1 + GI4 ( c )  PW-6 + NaI (d) LBSlOO ( d m 0  

BACKGROUND (,)- @ lc/m -- (b) @ 40 clm (c )  @ 3,000 c/m (d) @ 0.15 c/m (+I-- 

RWRKS C a m  meaourements a t  l m  rangad from 4,000 to 7,000 clm (10.6 to 11.8 uRlh) 





CONTAMINATION ST' 'FY SWmARY 

ESC - Phaae I1 
FACILIn ROOU 1 ARU 1 1  h-bb U & W ~  

INSTRUMENTS USED (a) PRS-1 + ZnS (b) PRS-1 + CI( (c)  PW-6 + NaI (dl LB5lOO - ( ~ ) L B S ~ O O  

BACKGROUND (a)- @ lc/m (b) @ 40 c/m (c) @ 3,000 elm ( d )  @ 0.15 elm (e)-$ 1.7. elm 

RENARKS * m e a r u r a a t r  a t  I n  ranged from 4,000 to  7,000 clm (10.6 to  14.8 uRIh) 

DATE q - f l - a  --- - 

CONTAMINATION Sl'- 'EY SunruRY 

ESC - Pharc If 
FACILI TX ROW I AREA I ID-08 C r k ~ r ~ 6  

ISSTRUllENTS USED (a) PUS-1 + ZnS (b) PRS-1 + CPI ( c )  PRM-6 + NaI (d) Lll5lOO - (e)- 
B A C ~ G R O U N D  (a)- @ lc/m -- (b) @ 40 clm (c) @ 3,000 c/m (d) @ 0.15 e h  ( e ) - g  1.2 clm 

KEURKS * C a m  meaaurementa a t  1 m  ranged from 4,000 to  7,000 c/m (10.6 to  14.8 uR/h) 

I 
S U R V E ~  . s )  A J . 8  I G .  F. - ' DATE 9-19-83 .---.-. - 



ESC - Pb8e  I1 
FACILITY Roon 1 AREA 11 6- 0 0 CflLIU6 



CONTAHINATION SURVEY SUMMARY 

ESC - Phaae 11 
FACILITY ROOU I AREA /ID-OX C L I L I ~ J ~  

BACKGROUND (,)- @ lc/m - (b) @ 40 c/n (c )  @ 3.000 elm (d) @ 0.15 elm ( e ) - U , 2 c / a c / a  

RWRKS C a m  w a a u r a m t #  a t  In ranad from 4.000 t o  7,000 c h  (10.6 to  14.8 uR/h) 

- 
DATE 9,ha/a3 .---.-- - 



- 
SURVEY r )  A.J. B. /I=.F. 12 F. - 4 h q / a  

t --.- - 



CONTAMINATION SURVCI S m R Y  



CONTMINATION SURVEY S-Y 

FACILITY ESC - Phese I1 ~ o o n  / AREA I I n -as CLILIUQ 

CONTAnINATION SURVEY SIRWARY 

FACILITY 
esc - 11 



CONTAMINATION SURVEY S W R Y  

ESC - P h a s e  T I  
FACILITY R O M /  AREA 1 1 0  - A d  CQ&QC 

CONTAMINATION SURVEY SlMWRY 

ESC - P h a s e  I T  
FACILITY 





CONTAXINATION SURVEY S W R Y  

ESG - Phase 11 ROOkII ARFA 11U-35 
FACILITY F m  

I ~ S T R U ~ I E N T S  USED PBS-1 + 2nS (b) PRS-1 + CEI (c )  PRM-6 + NaI ( d ) -  

BACKGROUND (a)- @ lclm (b) e 40 c ~ m  e 3,000 C/I (d l  e 0.15 c/m - (el .UJ&!L- 
R w R K ~  G- musuremarits a t  l m  ranged f r a  4.000 to 7,000 clm (10.6 to 14.8 uWh) 

- 
SURVE (: - 7 

DATE q-15-82 ---.-- - 



LUNlAnlNATIUN SURVEY SLTWRY 

F A C I L I T ~  ESG - Phase 11 ROOU / AREA / I  6 - ?J FL&& 

P A C I L I m  
ISC - P b r e  I1 

ROOM I AREA 118 - 7 5  F '  



CONTAMINATION SURVEY SWWARY 

ESC - Phaae I1 
FACILITY ROOU / AREA I IR -  *q FLLW 

I~STRUHENTS USED (a) PM-1 + ZnS (b) PM-1 + M (d P W 6  + N ~ I  ( d ) 3 0 0  (e)- 

BACKGROUND . e l c lm  (b) @ 40 c h  (c) e 3.000 CI. (d l  e 0.15 c/= ( e ) - u  CII 

RMARKS C- mearurmaotr at l m  ranpad from 4.000 to 7,000 clm (10.6 to 14.8 W h )  

-- 
SURVE ( - ~ / R F  . - -  .- . ~ ~ r e  9- 11-83 - .  - I 

CONTAMINATION SURVEY SlbaURr 

ESC - Phra XI 
FACILITY noan/ AREA l lB - .W lumr 



CONTAMINATION SURVEY SIJMURY 

FACILITY ESC - Phaae I1 
ROOU 1 AREA //8 -35 

1 1 1 DIRECT PROBE MEASUREMENTS 11 REWVABLE CONTAMINATION (Smears) I 

I I DIRECT PROBE MEASUREMENTS 11 



CONTAHINATION SURVEY S W R Y  

ESG - Phase 11 RO(W(I ARW\ 118-?s FACILITY 

~NSTRU~~ENTS usen (a) PUS-1 + zns (t,) PIS-1 + cn (c) pan-6 + N ~ I  (d)---- 

BACKGROUND a @ lcIm -- (b) C 40 clm (c) @ 3,000 clm (d l  @ 0.15 c h  - ( e ) . - e _ L t d P I  

REMARKS Gamma Masurmmnts ac 1m ranged from 4,000 t o  7,000 c/m (10.6 t o  14.8 uIl/h) 

--- 
- - DATE 9-/s-f? AM-.-- - 



CONTAMINATION SURVEY SUIMARY 

FACILITY 
ESG - Phase 11 ROOM / AREA ll8-3T NWRU 

FACILITY ESC - P h a m  I1 noOn / MU 118- ?/  



CONTAMINATION SURVEY SUMURY 

ESC - Pbae  11 
FACILITY ~oon 1 MU 1/8-35 WRLL 

CONTAMINATION SURVEY S M Y  

I ~ ~ I H I I H L N ' I ' L  USED (,) PUS-1 + En%- (b)JRSs +. . (cl PW-6 + NaI ( d I - & I l M - . - -  (.)LBIlM-- 
tl~CktiROUN0 (a)- @ lcIm -- (b) @ 40 d m  ( c )  @ 3,000 e lm (d)  C 0.15 c/m - (a)_.@J*Z clm 

nf?t\nKS Camma melsuremencr ac l m  ranged from 4,000 co 7,000 c l m  (10.6 co 14.8 &h) 



CONTAMINATION SURVEY SLRIPURY 

FACILITY ESG - P h a s e  I1 ROOM I AREA //8 -95 &/a 

I DIRECT PROBE MEASUREMENTS 11 REMOVABLE CONTAMNATION ( S m e a r s )  I 



CONTAMINATION SURVEY SLlWURY 

t S C  - Phase I1 
FACILITY - ROOM I AREA 1 1 8 - 35  crm- 

ISSTRUHLVTS USED (a) PRS-1 + ZnS (b) PRS-1 + M - (c )  PW-6 + NaI (dl LBS100 --- (el- 

BACKGROUND ( )  e lclm - ( )  e 60 CIL (c )  e 3.000 c ~ m  (d) e 0.1s c/m -- (el. U- 
REFARKS Gdmm measurements s t  l m  ranged from 4,000 to 7,000 elm (10.6 to 14.8 uRIh) 

--- 
DATE 4-21-&* ---- - 

CONTAMINATION SURVEY SWRY 

ESG - Phase I1 
FacILIn soon / ARU 116- ?C f 2 I a  



CONTAMINATION SURVEY 1 



LONTAMINATION SURVEY SUTMARY 

ESC - phase I1 
FACILITY RWUJ AREA AISLE /I& . /& 

CONTAMINATION SURVEY SUbMARY 

F A C I L I T Y  ESC - I',um 11 ~ o o n f  AREA A l s r t  /1B 

I N S T R U H L Y T S  U S E D  (a) P R S - 1  + Z n S  (b) P s - 1  + CE( (c) PRM-6 + N a I  (d) L l S l O O  - ( ' 2 1 3 -  

BACKGROUND (a) @ lc/m - ( )  @ 40 c/m (c) @ 3 , 0 0 0  clm (d) @ 0 . 1 5  c/m (e) e-1.2 c/m 

REMAKICS Canmu measurementm a t  lm ranged from 4.000 to 7,000 c/m (10.6 to 14.8 ullh) - 
- 

s u ~ v r  . (s)- R.P. DATE 9-/S-83 - 



.._I - .-. - . --__. -- - 

CONTAMINATION SURVEY SUMMARY 

FACILITY 
ESC - Phase I1 won I AREA ~ 6 1 ~  

I>:STRUNENTS USED (a) PRS-1 + 211s (b) PUS-1 + QI ( c )  PRM-6 + N.1 (d)-LPUSIP--, (el- 
BACKGROUND (a)-  @ lc/m (b) @ 4 0  c/m c @ 3.000 c/m (dl  @ 0.15 c/m (*)-  UJ d m  

REMARKS + m*arur-*nC* a t  1. magad from 6,000  t o  7 ,000  c/m (10.6 co 14.8 U R / ~ )  - 
- 

SURVI (5)-  A.~. /G.F.  DATE 9-k -#a ---- - .-- .-- 
# V 

CONTA~INATIOW suuvn SUIPUDY 



CONTAMINATION SURVEY S W R Y  

ESC Phase I1 ROW # U d E  /I6 - tMU 

IXSTRUMENTS USED (a) + Zn5 (b) + cM 
. (c )  

BACKGROUND (a)--@ 1 e l m  -- (b). @ 40 c/.--- ( c )  @ 3,000 elm- (d ) ,  @ 0.15 d m -  (e)- @ 1.2 e/m 

nwHwS C m m  measurewncs .c 1 m ranged from 2.000 to 4,000 d m  (7.8 CO 10.6 d h j  



CONTAMINATION SURVEY SLRMARY 

FACIL1fi ESC Phaae I1 ROOM / I 8  A/SLL Czu.us 

1- - - . I DIRECT ZROBE UEASUREMENTS 1 RMOVA8LE CONTFTAWINATION (Sncara) 1 

1::STRUHENTS USED (a) + Zns (b) Pw-l + (c)  PPll -6 + (d) (a) m5100 

BACI(CROUND @ 1 (b) @ 40 C/E (c) @ 3.000 c/m (d)- @ 0.15 c h  (a)- @ 1.2 e l m  
mrvrvvs CU. seaauremnra a t  1 m rangod frm 2,000 t o  4,000 c h  (7.8 to 10.6 uWh) 

CONTAUINATION SUPVLI S w Y  
AISAL 

p u l ~ l n  KSC ~ h r e  11  on 111 F-R 

IXSTRUMENTS USED (a) + ZnS (b) Pm-l + Gn ( )  p -6 + 1 (d) LB5100 - (,) U5100 

EAChLKOUND (a)- e 1 c h  (b) d 40 C/m (c )  e 3.m C/M (d) e 0.25 d m  (e)-  @ 1.2 C/l. , 
R ~ ~ ~ s  * CU. maaauremata a t  1 m ran*& from 2,000 to 4.000 c/m (7.8 t o  10.6 uwh) 



CONTAMINATION SURVEY SUIMARY 

FACILITY ESC Phase I1 ROOW-8/or / / B  RB& 

- 
1 DIRECT PROBE MEASUREMENTS I1 RMVABLE CONTA~INATION (~mears) I 

INSTRUMENTS USED (a) + ZnS (b) PBS-l + a (c )  PPW -' + Nal (d) LB5100 (e) W 5 1 M  

BACKGROUND (b) @ 40 clm (e)  @ 3,000 clm (d). @ 0.15 elm-- (el- @ 1.2 c/m 

RmRKS 
CAW muauracntm a t  1 m rang4 from 2,000 to 4,000 clm (7.8 to 10.6 uR/h) 

SURVE (a) P.F. DATE 9-IT-m ----- - - - 
COWTAMINATION SURVEY S W l M Y  

FACILITY f f G  - Plus* I1 

I~:STRUULNTS USED (a) PM-1 + ZnS (b) PIU-1 + Cn (c) Pw-6 + N ~ I  ( d ) & d  (*)- 

BACKGROUND (,) @ I c ~  (b) @ 60 d m  (c) @ 3.000 c/. (d) @ 0.15 ~ / a  (d @ 1.2 d m  

REWARKf * C~mr m*bmurmencr at l m  ranged from C.000 to 7,000 elm (10.6 to 14 .8  pR/h) 



CONTAMINATION SURVEY SlJMlARY 

FACILITY ESC - Plum I1 m a  MU Abk (I f ~ l r l L  

lgSrR"t!mrS USU) (a) PIS-1 + ZnS (b) PIU-1 + QI (c)  Pill(-6 + Nal (d) LBS100 (a)- 

BACUROUND e ~c /m (b) E 40 c h  (c) @ 3.000 clm (d) @ 0.15 c/o (b) P 1.2 elm 

WRKS Gamma mmruraanta a t  lm n a n d  fro. 4.000 to 7,000 c h  (10.6 to 14.8 ullh) 

DATE ?* 16 .fi -- - 
CONTAi4INATION SURVEY StMAR' f  

FACILIIT 
LSC - Phaa 11 urn &lc 11% 



CONTAMINATION SURVEY S W R Y  

lgs~wn~s~s USED (a) PRS-1 + ZnS (b) PRS-I + QI ( e )  PBn-6 + N.1 ( d ) > G .  (*?- 

BACKGROUND (a) @ lC/m (b) @ 40 c h  (c)  Q 3,000 c/m (d) @ 0.13 elm (el- 

REHARKS * C a m  maaeur.1~.ncs at  11. rrngad from 4,000 t o  7,000 clm (10.6 to 14.8 d h )  

su~vr: ( a )  'PF C F DATE 9 . 2 1 - ~ 3  -- - 



CONTAMINATION SURVEY S W R Y  

F A C l L I l Y  ESC - Phsa I1 

I::STRUHENTS USED (a) Pas-1 + ZIIS (b) PBS-1 + a (c) ~w-6 + N A ~  (dl ~ ~ 5 1 0 0  ( d m  

BACKGROUND (a)- @ (b) 0 40 c h  (c) @ 3.000 c h  (d) @ 0.15 elm (e),P13 c h  

REMARKS G.u .uaur.unra a t  1. ?raged from 4,000 to  7,000 elm (10.6 to 14.6 d h l  



CONTAMINATION SURVEY S W R Y  

k 
DATE - 

CONTAnINATION SURVEY S W R Y  

FACILITY 
ESC - P h s e  I1 

I~:STWUIIENTS USU) (.) PRS-1 + ZnS (b) PRS-1 + Q( (c)  PW-6 + !&I (d)&sloo (el- 

IIACUROUND @ lc/m (b) @ 40 c/n (c)  @ 3.000 elm (d) @ 0.15 c/o (e l  @ 1.2 cl. 

REMARKS * Cenu me~suraentr  a t  lm ranged from 4,000 to 7,000 c/m (10.6 t o  14.6 uR/hl 



CONTMINATION SURVEY S W R Y  



CONTMINATION SURVEY S W R Y  

FACILITI 
ESC - Phase 11 Roan/arn  11%-W F l C  

I::S~UHWPS USED (a) PRS-1 + ZnS (b) PRS-1 + QI (c)  PBn-6 + N.1 (d) US100 

BACKGROUND ( @ lc/m (b) @ 60 c/m (c)  @ 3.000 e h  (d) @ 0.15 C / B  (*)-- c h  

REHARKS C.lru r a r u r e e a t r  a t  l m  ransad from 4,000 to 7.000 clm (10.6 to 14.8 uR1hl 

SURVLI ('1, DAT~&&L,,-- - 



CONTAMINATION SURVEY S W U R Y  

ESC - Phee 11 
FACILITY 

I::STRUHLYTS USU) (a) PRS-1 + ZnS (b) PW-1 + (c) PW-6 + t&I (dl- (4- 
BACKGROUND (A)- @ lcIm (b) C 40 c A  (c) @ 3.000 c/r (d) @ 0.15 cfm (*I- 

RLIU~u * CU. memuremente AC l m  ranad from 4,000 to 7.000 c l r  (10.6 co 14.8 uR/h) 

SURVE~ ( r ) J C f , -  DATZ ?lG.Y3 - 
CONTMINATION SURVBY SUMHARy 

u c  - Ph.8. XI 
FACILL'CY - 1 -  I I B - + ~ U ~ ~  . 



CONTAMINATION SURVEY S W R Y  

ESC - Phae If . P A C l L I T I  ' 

~ ~ s T R u H ~ T S  USED (a) PUS-1 + Z n S  (b) PRS-1 + CM (c)  PRM-6 + NaI (d) U)5100 (e)LIS1[)0 

BACKGROUND (4)- @ l c h  (b) @ 40 e/m (c) @ 3,000 clm (d) @ 0.15 elm (el  @ 1 . 2  c/a 

REMARKS Gamma meamuremenca ac 118 rmged from 6,000 t o  7,000 c/m (10.6 to 14.8 uR/h) 

DATE 9-21 -w - -  - 



INSTWKNTS US= (a) pm-1 + (I,) a - 1  + Pun -6 + n ~ 1  (dl W l W  ( 8 )  usloo 
BACXGROUND (a) ere/. (b) . C  40 c/. (c) B 3,000 ~ / 8  (d) e 0.15 c h  ' (8)- c 1.2 c/= 

R ~ I U  CUY IIUIUS-~J at  1 8  ra~lgd f?A 2,000 to 4,000 ck (7.8 to 10.6 a h )  

I 
sunvn - (a)=. R F  DATE^-22-83 . . /  - 



I N S ~ R ~ ~ ~ I S  uSm (.) PM-1 + (b) P=-1 + a (,) -6 + R.1 (d) m5100 h )  rnslM) 
BACKGROUND (a)- @ 1 elm (b) . @  40 d m  (c) @ 3,000 c h  (d) @ 0.15 c h  ' (el- @ 1.2 c h  

RLtWlltS * a nururemntr et 1 m rm8.d from 2,000 to 4,000 ch (7.8 t o  10.6 Wh) 

I N s T R ~ ~  USED PRS-1 + ZnS (b) Pk-1 + GM (,) PRn -6 + NaI (d) Id5106 (,) IdS100 

BACYCllOUND (a) @ 1 C/I (b) . @  40 c h  (c) Q 3,000 c/m (d) @ 0.15 c/m ' (a)- @ 1.2 c/m 

10URKS C.me mearurenantr et 1 m rangod 2;- 2,000 to 4,000 c/m (7.8 t o  10.6 ull/h) 



MCXCMUND (a) @ 1 elm (b) .@ 60 c/m (c) @ 3.000 elm (d) @ 0.15 elm . (a)- @ 1.2 elm 

~~~~ C.U .~aurammCa a t  1 8 rm8d frd. 2,000 to 1,000 elm (7.8 to 10.6 Whl 



BACYCMUNO (A) e i C I ~  (b) .@ 40 c h  (c) B 3,000 (d) c 0.15 ~h . (a)- e 1.2 dm 
R w ~ ~  CU. u a s u r m m t a  a t  1 m ranged from 2,000 to 4,000 c /o  (7.8 to  10.6 a h )  

BACKCMUNO (a) @ l C h  (b) . @ 40 c/. (c) @ 3,000 c/m (d) @ 0.13 d m  . (a)- C 1.2 d o  

qOUl~ C.ru meaaurmenta a t  1 m ranged from 2,000 to 4,000 clm (7.8 to 10.6 uR/h) 







CONTAMINATION SIJKVEY SlRQURY 

FACILITY ESC - Phase 1 1 1  

FACILITY esc - P l u s *  1x1 aoonj au AIU 11 - n WALL 



CONTAMINATION SOKVEY S W Y  

ESC - Phase I11 
FACILITY 





CONTAMINATION SUlcJEY SUtMARY 

FACILITY ESC - Phase I11 ROO~J AREA 1 1  D '03 F m  . 

-- LBSlOO IISTRUNENTS USED (a) + ZnS (b) + (c )  PRn-6 + Nal ( d )  (,)- LBslOO 

BACKGROUND 1 )  @ 1 C/O ..-_-- (b) @ 40 -- (c )  @ 3.000 c l m  (d) P 0.15 e l m  ( e )  . -?-l.Z e l m  

CONTAMINATION SURVEY S W R Y  . 

FACILITY ESC - Phase I11 ROOM) rrau (10-03 HbOR 



CONTA~INATION SURVEY S W R Y  

FACILITY ESC - Phase 111 m n ]  uer 1 1  n -03 W A ~ ,  



FACILIn ESC - Phase 111 

-- 
SURVEYOR ( 9 ) -  @7 . M h  DATE 12-I5-pP -- 

CONTAMINATION SURVEY S W R Y  

FACILICY ESG - Phase 111 ROOnj AREA 1 1  1 9 - 5 3  F L M g  

LBS100 IrjSTRUblENTS USED (a) + (b) + cn ( c )  PRn-6 + N.l (d) (,I- LB5100 

BACKGROUND (a )  @ 1 c/m . - - .  (b)-.!*-- (c) @ 3.000 c/m ( d )  @ 0.15 clm- (e)- - @ 1.2 c h  



CONTMINATION SURVEY S W R Y  

F A C I L I T I  ESC - Phase I 1 1  R O O t I / . a u ,  1 1 1 9 . T 1  r u  

I ! I DIRECT PROBE MUSURLYENTS 1 REMOVABLE CON~AHINATION (Smem8) 

INSTRUMENTS USED (a) + ZnS (b) PRS-1 + (c) - + H.l (d) u s 1 0 0  (,) L B S 1 0 0  

EACKGROUND (a)-- @ ' ,Irn - (b) @ 4 0  C/M (c) @ 3,000 c/. (d) @ 0.1, C/L (el @ 1.2 C/M 

PACILITY BSC - Ph... I11 

LBS 1 0 0  INSTRUMENTS USED (a) + ZnS .(b) 
+ a (c). + ".I ( d ) -  - (,)- L B S 1 0 0  

McK(;ROUND (a)------ e 1 C/O (b) e 4 0  elm ( c )  a ~.OOO c/m ( d l . .  B 0.15 c/m (*I-. .>-!.z ctm 

-- -- 
SIIHVI:YOR (s) M 0 . G F ---- DATE 12-IL - !?3 - -- -- 



CONTAUINATION SURVEY SLRQ4ARY 

FACILITY ESG - Phase I11 ~ o o n j  AREA I l lq - 5 3 FLOOR 

CONTAKINATION SURVEY S w Y  

PACILITI ESG - Pha8e 111 lllMnJ AREA l l l 4 -  53 F u  

F": , 
5 '  ) 
5 *.. I 



CONTAMINATION SURVEY SUNNARY 

F A C I L I n  ESC - Phase 111 ROOH/AREX 1119- 5 7  F&Qg 

La5100  IP:STRUUENTS USED ( a )  P'S-1 + ZnS (b) P'S-1 + M ( c )  -6 + N.1 (d )  (,) LBSIOO 

BACKCROUNO e 1 c/m (b) @ 40 c/m (c)  e 3 . o ~  c/m ( d )  e 0.15 c/m (,)- --e-l .z c / m  a )  - - -  





CONTAMINATION SURVEY SUTMARY 

FACILITY esc - P h a s e  111 R O ~ H L  AREA J I I S -  5 1  F- 

DIRECT PROBE HEASUREMENTS R m V A B L E  CONTANIhATION ( S m e a r s  
ALPHA(a) I BETA (b) I GAH3A ( c )  ALPHA ( d )  I BETA-GAbMA ( a )  

uR/h @ c ~ m  I d / m / 1 0 0 c m 2  1 c / m  J d / m / 1 0 0 c m  2 c h  I d l m / 1 0 0 c m 2  1 ~ d / m l 1 0 0 ~ 1 1 1 ~  I u i r a d l h r l  c l m  1 meter 

FACILITY ESG - Phase 111 . - AREA 1119-<3 E ~ p p d  



FACILITY ESC - Phase I11 







ESC - Phase I11 FACILITY 

FACILITY ESG - P h a s e  111 ROOM/ AREA 1/19-51 Ih&- 

- - - . - . - - 

I~:SIRLNENTS USED ( a )  PRS-l + ZnS (b) PRS-1 &-a,- PRU-6 + N a I  ( d l -  L B 5 l O O  - (=I .----- LBSlOO 

I!ACKI:ROUND @ 1 CIDI e 3 . 0 0 0  c/m ( d l -  c 0.15 c/m ( e ) - . - q - i ~ ~ ! ~ -  (a)- -  --- (b) @ 60 elm - 



FACILI'IT ESG - Phase 111 





CONTAMINATION P' 'VEY SUMMARY 

P m L x n  ESC - ~ h a a e  1x1 ROOUJ A ~ E A  1\14 -$7 CEILNC~ 

INSTRUMENTS USED (*) + (b) + cn ( c )  PRn-6 + LJ.x (d )  L15100 

BACKGROUND (b) @ 40 elm ( c )  @ 3.000 c h  ) @ 0 . 5  c - a )  @ 1.2 c h  



. . . - . -. . . . . - - . . - 
FACILITY ESC - Phage 111 

INSTRUMENTS USED (a) '''-1 + 2'' (b) 'as-1 + a (c) - + m' (dl ~ ~ " 0 0  - (el UmJO 

BACKGROUND (a)- @ I c/m (b) @ 40 c/. (c) @ 3.000 c/m (d) @ 0.15 c h  (e) @ 1.2 c/m 

SURVEYOR (a )  R& ND DATE 12- 12 - R 3 ,  1243.83 



IUSlRUPlE~TS USED (a) + ZnS (b) + .- ( e )  us100 LBSIOO PRn-6 + N+L - (41- - (el .----- ..- .. 
BACI(I:ROUND @ I C/B (b) @ 40 d m  . ---- (=) @ 3.000 elm (d) @ 0.15 c I m  (=) . . ? . l . 2  

RK?lARKS _ _  . - - . -  --...- 



CONTAMINATION 5 JEY S l R M A R Y  

.------ 

1C:SfRLIEIENTS USED ( a )  '"-I + ZnS ( b ) . -  PUS-1 + Cn (c )  + Nal (dl LBS 100 ( 1 -  LBS100 . 
B~CKCROUND @ 1 e l m  (b) @ 40 d m  -._, (c)  @ 3.000 d m  ( d l .  @ 0.15 d m  (e )  ..>.122&-. . - - -  

- . - . - -. . - 

- . 

It:S IRlltlENTS USED (a) PRS-' + ZnS PUS-1 + Gn LESlOO LE5104 
( h )  ((c) PRn-6 + N.l-. ('I) - - - . -  ( e )  .-------.. 

IIACI((;ROUND ( a )  ----.-- @ 1 c/. ( b i  @ 40 c/. -- ( C )  @ 3.000 C/O ( d ) -  b 0.15 ck-  (e)---@-gz/PI-, 





WNTAIIINATION SURVEY SLRMRY 



E': 



CONTAMINATION 5 JEY SUIMARY 

FACILITY ESG - Phase I11 ROOM- i l l n - 7 2  ~rppg  

-- -- .- - - 
I I DIRECT PROBE MEASUREMENTS I (  ' REMOVABLE CONTAMINATION (Smears) 

PAC1LIl-f ESC - Phase I11 RMNlj AREA 111n-72 C u o ~  



ESC - FACILIfl 

_. _ _ _ _ _  ___----I- - . .- 
SURVKY~IR (a).. , . ~ G ~ + ~ A G - - -  - 



CONTAMINATION SURVEY SUTMARY 

FACILITY ESG - Phase 1 1 1  

---.- 

ItSTRunEt+Ts U S ~  (a) PR"l + ZnS (b) PUS-1 + a (,) -6 + !la1 (dl  US100 - (el LE5100 - 
I BACKGROUND (a)- @ 1 d m  (b) @ 40 elm (c) E] 3,000 ~h (d) @ 0.15 c/= ( c )  __I! 1.2 el. 

FACILITY ESC - P h a m  111 N O H /  AREA rrla. 72 FCppd 

- -- --- -- - -- ---------. 

s u n v l : w R  (.)-- h2L.u lUPcLYcl--------,.-.----- ---- DATE /2 -24-11 ----. ------ I 

I *  I 1 DIRECT PROBE UWUREUENTS I REMOVABLE CONTAMINATION ( S m e a r 8  ) I 



CONTAMINATION 5 -  .VEY SW'lARY 

F AGILITY ESC - Phase I11 ROOflL AREA 1 t l0 -72  r~&.&. 



FACILITY BSC - Ph... I11 



CONTAMINATION 5.  .dEY SOEMARY 

F A C I L I T Y  E S C  - Phase 111 

. - --- 
IESTRUEIENTS USED (a) "'-I + ZnS PRS-1 + CH (,) PW-6 + N a I  ~15100 

(b)---..- 
LBSlOO -- - -  --- (e) ------ 

BACKI;ROUND e 1 c/m e 1.2 c h  (b) @ 40 c/m - (c) @ 3.000 4.- (4) @ 0.15 c/a-- (e )  . ...----- (a)- .,-.--- - - ...- -- 

FACILITY-. ESC - P h a s e  I11 

- -. . . . . -- - -.-- 

msraurlewrs USED ( a )  PRS-l + ZnS L15100 LB5100 *R'-' + CH ( c )  P*-6 + N.1 -- (d )  (el .-----. (h)  ------ - 
HACKGROUND ( 1  - -  c 1 c/m . (b) - -  e 40 c/m (c) e 3,000 C/O ( d l  e 0.15 c k  (e).- . j . l . 2  c/m- 

f"' 

- .---- .---- ---- -- ---- -- -- -- - - - . 
SURVI:YOR ( a  1-. ,/!&?A, &J5.-. .- -.--.--. ---..-- . ----- DATE. .- ----. --.-- 



CONTAMINATION s . Jn s m w a  

FACILIn ESC - Phase I11 ROOM/ AREA t l jn - 7 2  F , M 4  

--.- 

INSTRUMENTS USED (a) Pus-' + ZnS ( b )  '"-I + GM ( c )  pH + '.I (dl tBSIW - ( e l  - - - - -  LBs loo 

0ACEGROUND (a)- @ I elm ( b )  e 40 c / -  (c )  @ 3,000 c h  (d) @ 0.1s c h  ( e ) - - Q - G z / . -  



FACILITY ESC - Phase 111, 

f'" 
i 
% .  





FACILITY ESC - Phase I11 - ROOUj AREA 1 1 1 f b  72 F / m r  



FACILITY ESC - Phaae I11 - ROOHJ AREA I / in  - 72 s a .  



FACILIlY ESC - Phaae I11 - ROOUL AREA 1110-  7 2  F I L L  



ESG - Phase 111 FACILITY 

. . - 
FACILITY ESG - Phua I11 n ~ n l  AREA Ilk3 77 - 



CONTMIINATION Str 7Y SUlMARY 

FACILITY PSC - Phase 111 Roonl MU 1110 - 7 2  W A u  

CONTMINATION SI' 9Y S M R Y  

- 
SURVEYOR (s) oATE 12-15 -&-'--- - ---. 



FACILITY EIC - rnase 111 ROOM/ AREA 111a - 72 U A L  

DIRECT PROBE UEASURENENTS REMOVABLE CONTAMINATION (Smear8) 

I GAHHA (c )  ALPHA (d) 

lmrad/hr 1 clm 1 . ?/h clm 1 dlm1100cm 

REMARKS 

MNTAUINATIOU SIC SY SUIMARY 

FACILITY ESC - Phase I11 



INSTRUMENTS USED (a)  PRS-l + (b) PPS-l + ( c )  PRW-6 + Nal (d) LBS1OO .-- (=) LBSIM) 

BACKGROUND ( a )  @ 1 elm (b) @ 4 0  c/= ( c )  @ 3 , 0 0 O c / m  (d) @ O . l S c / m  ( e ) - A 1 . 2 c / m  

CONTAMINATION SI' ?Y SUMMARY 

FACILITY ESG - phase 111 WJ AREA 100-72 ( I @ l l U 7  



CONTAMINATION SURVEY SIRP(ARY 

FACILIlY ESC - P h a a a  1 1 1  

CONTAMINATION brlRVET S W R Y  
# . . 



FACILITY ESC - Phasa 111 

BACKGROUND (a) @ 1 c/o (c) @ 3.000 c h  (d) @ 0.15 c/cl (e) @ 1.2 c/m 



CONTAMINATION SUHVEY S W R Y  

FACILITY ESC - Phase I11 

I I 1 - 1  - I I  I 
-- 

l b l  

I c l  I I - - I I 



CONTAMINATION SLnVEY S W R Y  

FACILITY ESG - P h a s e  1 1 1  ROOU/ A R U  I /  k/'flz. (r3All 

IISTRUHEWTS USED (a) PRS-1 + ZnS ( b )  PRS-I + CM (,) PW-6 + N.1 (d) L B s 1 0 0  . (el t 8 5 1 0 0  

BACKGROUND (a) e 1 c/m .. .-- b ) E O  (c) @ 3.000 c/o- (d) @ 0 . 1 5  c / r  (e) @ 1 . 2  elm 

FACILITY esc - PI US^ IIL no0141 AUU I IU  - 0 7  



ICSTRUNENrS USED (a) PIS-1 + ZnS (b) PUS-1 + QI (c)  Pm-6 + N.1 (d) LBs100 (el u 5 1 M  

BACKGROUND @ 1 c/. (b) @ 40 elm (c)  @ 3.000 c/m (d) @ 0.15 c/m (e)-  @ 1.2 c k  (a)--- 



CONTAMINATION SUWEY SUFMARY 

FACILIT~ 
ESC - Phase III RWK/ ARPA 11 H -OZA FU)& 

CONTAMINATION SbaVEY SVIMARY 

FACILITY ESC - Pham I11 



CONTAMINATION SlraVEP SUUIIARY 

FACILITY ESC - P h a s e  I 1 1  ~ o o n l  ARU I I H- OZA (L&,-L 

FACLLITY BSC - P h u e  I11 

l e  I I _  - I I - I - I I - 1 - - I t : .  
us loo LBS loo 1:;STUUPIENTS USED (a) PRS-l + ( b )  + ar ( c )  + Nar (4). - (e)  

BACKGROUND (a)-- @ 1 (b) @ 4 0  c/= (c) @ 3.000 c l m  (4) @ 0 . 1 5  e l m  ( e l - .  @ 1 . 2  d m  . 

------ 
SURVEYOR ( a )  ffi . flD I I DATE\~-15-83 . 





FACILITY ESC - Phase 111 - 



FACILITY BSG - Pham I11 ROOUj AREA / / / 9 -  Ed42 F. .< 
/ 

---. - 
-- 

INSTRUIIENTS USED (a )  PRS-l + ZnS (b) PRS-1 + a (,) PRM-6 + NAI ( d )  LB5100 (,) LBS100 .- ------ 
P.ACKGROUND (a)- @ 1 -.- (b) I? 40 c/m (c)  @ 3,000 c/m (d) @ 0.15 ~ / a  (c)---@-l.2 c h  

CONTAMINATION SURVEY S W R Y  

FACILITY BSG - Ph... I11 - 

. . -- 
. -. . -- 

. --- 
- .  -. - ---- 

La5100 LBSlW LWSTRUIIENTS USED (a) + Ins (b) + ( c )  PRH-6 + NA1 (dl . ( c ) - - - - -  

I!ACKCROUND ( a ) - - - -  I? 1 C/PI (b) I? 40 c/m ( c )  I? 3,000 c/= (d) '2 0.15 c h  ( e ) - . @ - l . z  e l m  

Rl'MARKS - 
- -- - -- 

SURVEYOR (.I-- --- - --- ~ A T E ~  -/c - P& a ~ - .  



ESC - Phare 111 .- FACILITI - 



FACILITY 
ZSC - Phase I11 - 

F"" 
i 



RRIARKS 



DIRECT PROBE MMSUREHENTS 

c / m  d i m /  100cm' 
--.--- ------. 

.--.-- ---- 

I .-. .- . .---. 

-! 



FACILITY ESC - phase 111 MU 1119 - &%/42 
I 



..-... '...-..".*".. ". .. 
FACILITY-. ESC - Phase I 1 1  - 

INSTRUMENTS USED (a )  + ZnS ( b )  PRS-l + cn ( c )  + Nd (d)  ~ s 1 ~  - ( e )  La10o 
BACKGROUND ( )  @ 1 c/m - (b)  @ 4 0  c/m (c )  @ 3 , 0 0 0  c/m (d) @ 0 . 1 5  c lm (e)- @ 1 . 2  d m  

REMARKS 

WiMa D m 1 ~ 1 4 R 3  
- 

SURVEYOR (s )  - - -- 

I I I DIRECT PROBE ne~sunwms II REMOVABLE CONTAMINATION ( S m e a r s )  I 

C - - 
- --,---- - -- 

7 

PRM-6 + N a I  -- Ll lS lOO I N ~ T R U N E N T S  USED ( 8 )  PRS-L + ZnS (b) PRS-L + cn ( c t  ( d ) .  - - ( e l _ -  L B 5 1 0 0  

BACKGROUND ( 1  - - -  e I c/m -- (b)  e 4 0  c/m -- (,) C 3 . 0 0 0  c/m (d) @ 0 . 1 5  c/.-- ( e l -  @ 1.2 CIS 

d 

e 

a 

b 

C 

d 

e -. 
a 

b 

C ---- 
d 

e 

- 

- 
- 
- - 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- - 
- 
- 
- 
- 
- 
- 
- - 
- 

. 

1 -* -- 

- 

-- 





F A C I L I T I  ESC - P h a s e  111 - 
- -- 

DIRECT PROBE MEASUREEIENTS I I  REMOVABLE CONTAMINATION (smears) I 

FACILITY ESC - P h a s e  111 -- ROOUJ&EA /// 9 -. 

--I- I DIRECC PROBE HWSUREMENTS I REHOVABLE CONTNIINATION ( S m e a r s )  

PRS-1 + m I E S I R I I t I E N T S  U S E D  ( a )  PRS-I + Z1lL (b)---  - PRM-6 + N a I  L B 5 1 0 0  ( c )  --- . ('I) -. - (*I.. 

I:ACKI:RIILIND ( a )  . .----- @ 1 c / m  .. . .-.-- @)A%-- -- (c)--- @ 3 000 (d),_~0:.~5_c/.f!!- ( c )  . . .@ .!:2 c!?- 



FACILITY ESC - Phase I11 

DIRECT PROBE UEASURENENTS II REMOVABLE CONTAIIINATION (~memrs 

II.:LTRV~IENTS USED (a) PRS-l + znS (b) PRS-L + Gn - (c) E - 6  + N.1 
(J) --.----- LBSIOO (*I .--.. LBS 100 --- 

. I'I\CKCRnllND @ 1 C h  - - -  - -- (b) @ 60 c h  - (c) @ 3 ~ 0 0 0  c/o (d)--@OKc/r- (el  ..@-{225/. 
Rl'tlAl?KS -.- -. 

FACILITY ESG - P h a m  I11 - - ROM(J AREA //M- GL . 
/ 

I DIRE= PROBE U C A S U R E H W S  - - ~ -  

ALPHA(.) I B R A  (b) 
2 ' " -  

e m  I dln/lWcm I .In ~dlm/100em2(mradlhr( clm I meter - .-.- ---- 
lorn I---. 





-- 
" ' I DIRECT PROBE MEASUREMENTS 



IOVABLE CONTAMINATION (Smears 1 

, ( d l  .. .. - RETA-(:,v~A -.- ( e )  I 
d1m/100c~2 1 rim l ~ i m ~ l o ~ c m ~ ~  

..- -- - - I  

CONTAIIINATION St'' '?Y SUEOURY 

P A C I L I l Y  
ESC - I'.aam I11 

---- 
SURVEYOR (13)- )--Is-83+~- 14 :a~-. 



CONTAHINATION Sl"  9 SUMMARY 

- 
SURVEYOR DATE 1 2 -14 -R%--- 



I POINT 



I I 
-- 

SURVEYOR (I) DATE 12-15-63 



CONTAMINATION RVEY S W Y  

FACILITY E S C  - P h a s e  I11 

I W S r R u H ~ N ~ s  USED (a)  PUS-I + ZnS (b) Pas-1 + cn Paw-6 + N.1 ( d l  LB5100 LB5LOO 

B A C X R O U N D  ( a  Q 1 c / m  - ( b )  @ 40  d m  (4) e 3,000 CI. (d)  B 0.1s c h  e 1.2 CIB 



CONTAMINATION SUnVRI SUMMARY 

FACILITY ESC - Pha88 I11 ROOM/ AREA Illq-22 FLOOR 

F A C I I . I T I  LSG - Ph.88 111 - ROOUJ AREA 1/19-32 F'La . 

DIRECT P R O W  U W U R E H W T S  

 ALPHA^) I BETA (b) P O l N T  -- 
c h  1 d1.1100~~~ 1 ,h - ----- 

IKSTRLltlENTS USED ( n )  PRS-l + (b) PIS-I + Cn (c) PRU-6 + N.1 (dl.-- LBS100 .- . -- LB5100 . - --- 
I!ACKCROUND (a) - ---- e I CIID - - --- (b) @ 40 - ( c )  e 3 r om elm (J)._@O~!~_C!~- ( @ I  ...q-!.2~/a- 

. --- --------.-. ----- -- - -------.-...- 
I I I V I Y I  ) .  , ------ DATE- J2 - 20 -PJ ----. --- 





CONTAMINATION SURVEY SliW!MY 

FACILITY ESC - phase 111 ~ o o n l  fie* 1 / 5 - 2 9  FLU 

INSTRUHENTS USED (a) + ZnS (b) PRS-' + (c) + ( d l  LBSlOO -..- (c) LBslOO 

BACKGROUND ( a  - e 1 elm --- (b) @ 40 - (c). @ 3uooo c h  (d).eo&?!?-- (*).- --!-mcl. 
REMARKS 

--- 
LH /MO DATE / 2 - 9 - P j  SURVEYOR (s)- 

RMOVA8LL CONTAMINATION (SI.ar1) 
ALPNA (d) I BETA-tXQW (el  

e l  1 d l m l 1 0 m z  1 e l  ~ d 1 m / l 0 ~ m 2  
POINT 

DIRECT PItOIE HWURCWENTS 

ALPHA(.) I BF~A (b) I CA3PU k) -- 
2 

c/m I d/mllOOea I ~h Id~lOOcm'(mrdhzl elm ( l V ~ ~ a ~  



CONTAMINATION SUSVW S W R Y  

FACILIlY ESG - Phase I11 

CONTAMIUATION SbnVeY SU?lMRY 

FACILITY ESG - Pham I11 UooHl AREA 115-29 ~~~~ 



FACILITY ESG - Phase I11 



CONTMINATION SUKVFI S m Y  

F A C I L I T I  ESC - P h a s e  I 1 1  R O O U ~  AREA 145 - 2 9B F-4 



FACILITY E X  - Phase I11 ROWJ AREA IIS'Zq I3 mq 
I I 1 DdECT PROBE UEASUREnENTS 11 R M V A B L E  CONTAMINATION (Smear.) I 



CONTAMINATION SUHVEY SUHEU\RY 

F A C I L I n  ESC - P h a s e  111 RWUJ AREA /IS- 3 

.--- 

INSTRUE~ENTS USED (a) PRS-l + ZnS (b) ens-' + n! (c) PRn-6 + Nal . (d)--..- US100 LBSlOO 

BACKGROUND 

REHARKS - 
- 

SURVEYOR (s)- L H / M L )  DATE 12-9-13 --- 



CONTAUINATION SUnVEY SlMtURY 

FACILITY ESG - Phase 111 RWUL AR~A 115-33 URLC 
7- 

DIRECT PROBE HEASUREnWTS RMDVABLE CONTAUINATION (Smears) 
G R I D  - ALPHA(a) 
BLOCK ''INT BETA (b) 1 GAMtU (c) ALPHA (d) 1 BETA-CAIMA (el 

c/m I dlmil00cm2 c/. (d/d10Ocm2 lradlhr ( c/m / IptLb: c/m 1 d/m/100cm2 ( clm /dlmll0ocm2 
I 

DIRECT PROBE UEASUREUMTS REHOVABLL CONTAI(1WATIMI (Smear*) 

ALPHA(a) BETA (b) C W  (c) ALPHA (dl B E T A - C M  (a) 

c/r d/m/100cm2 d/m1100cm2 rrad/ht clr l":!te: clm d/n/100cm2 c/m d1m/100cm2 

I 
l 0 

- 
n 38 0 0 .01s  



FACILITY ESG - Phase I11 



CONTAMINATION SUXVFY S W R Y  



C O N T M I N A T  ION SUKVEY S W R Y  

FACILIIY ESC - Phase I11 ROOU) A R U  1 1 5 -37 

ESC - Phaae 111 FACILITY 



CONTAMINATION vEY S u m u t Y  

FACILITY ESG - P h a s e  111 

I I S T R U N U T S  USED (a) + (b) + (c) PW-6 + IhI (d) LU1M) -- ( e )  LB5100 - 
BACKGROUND ( 1  @ 1 c/m (b) @ 40 (c) e 3.000 c h  (d) @ 0.15 e 1.2 

REMARKS 

---- 
SURVEYOR (.)XI . HD r i  DATE 12-14-8-3 

I I 
--. 





CONTMINATIOII SURVEY S W R Y  
. . 



FACILITY ESG - Phaaa 111 - ROOM] AREA / / C  -43 EUOA 

CONTAMINATION SrlRVEY SOlMARY 

FACILITY ESG - Phaaa I11 



2 

FACILITY ESC - P h a s e  I11 ~oot i l  AREA 1 15-43 MU lu7 
1 I DIRECT PROBE U U S U R E H W T S  (1  REMOVABLE CONTAMINATION ( S m e a r s  1 

IWSTRUNENTS USED (a) PPS-l + '* (b) PPS-l + cn ( c  + ( d l  IBS1O0 (,) LBS100 

BACKGROUND (a)- @ I C/o (b) e 40 CIM (c)  e 3.000 CIM ( d )  B 0.1s CIM e 1.2 c h  

-- 
SURVEYOR ( a )  

. . 



CONTMINATION S U K V P ~  S ~ ~ A R Y  

FACXLITI  ESC - phase 111 RWUJ AREA 1 I H -28 FLOOR 



CONTMINATION : 'EY S W Y  
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